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ABSTRACT
In 2014, Prewitt and Associates, Inc., performed data recovery excavations at site 41MS99
in Mason County for the Texas Department of Transportation, Environmental Affairs Division,
under Texas Antiquities Permit No. 6876. The investigations were prompted by the planned
construction of a bridge over Comanche Creek on the north edge of the City of Mason (CSJ No.
0914-26-006), in compliance with Section 106 of the National Historic Preservation Act and its
implementing regulations (36 CFR Part 800) and the Antiquities Code of Texas.
The excavations consisted chiefly of 114 hand-dug units covering 113.6 m2 and accounting
for 86.7 m3 of sediment. They exposed 27 prehistoric features, most of which are hearths of one
sort or another, and 5 late historic/modern features (postholes, a refuse deposit, and subsurface
utility alignments). The recovered artifact assemblage consists of 27 cores, 9,633 pieces of
debitage, 187 chipped stone tools, 114 ground or battered stone tools, 8 possible pigment sources,
1 ceramic sherd, and 1 possible fossilized shell ornament. Other remains recovered are 3,740
animal bones (6 modified or shaped for tool use), small numbers of mussel and snail shells,
sparse botanical remains, a mud dauber nest, and 230 historic/modern artifacts. Most of these
materials are from the lower half of the excavation block and represent archeological deposits
derived from a series of repeated occupations during a period of intensive use mostly in the
first half of the Transitional Archaic period, ca. 405 b.c.–a.d. 60. These materials, constituting
Analysis Unit 2, received the most analytical attention because they are most interpretable.
Included in the descriptive analysis but receiving less attention are the materials in Analysis
Unit 1 from the upper part of the excavations, which represent a series of brief, ephemeral Late
Prehistoric and terminal Archaic occupations mixed with late historic artifacts and modern trash.
The artifacts recovered and records generated by the project are curated at the Center
for Archaeological Studies, Texas State University, in San Marcos, Texas.
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CHAPTER 1: INTRODUCTION AND
BACKGROUND INFORMATION

From ancient trails to early exploration routes, Texas’s roads always
connected people and goods. In the early twentieth century, the newly formed Texas
Highway Department eased travel and increased safety for a growing population.
Today, more than 600,000 miles of road span the state—more than any other state
in the nation. Starting with Highway 1 nearly 100 years ago to today’s expansive
roadway system, TxDOT still connects people to their destinations.
The Archeological Studies Program, part of TxDOT’s Environmental
Affairs Division, plays a unique role telling a story about these roads, what came
before them and what developed along them. Federal and state laws guide these
efforts. Any time TxDOT plans road projects, TxDOT considers the places on the
landscape that people settled and how the landscape has been changed by modern
conditions. TxDOT’s investigations address the effects of proposed projects on
important archeological sites, while meeting the agency’s mission to deliver a safe
and reliable transportation system. It is part of TxDOT’s environmental work that
goes Beyond The Road.
The Archeological Studies Program includes 10 archeologists with expertise
in various fields of archeology, such as geoarcheology, stone tool analysis, and
regional culture history. The range of expertise allows for a thorough and good faith
effort to identify, assess, and evaluate archeological sites throughout the state. The
level of effort varies among projects. While TxDOT archeologists review hundreds
of projects a year, only one or two of these projects may contain a site that merits
extensive excavation. TxDOT documents the site in a technical report as well as
conducts outreach to educate the public about its history in the spirit of historic
preservation laws.
This report describes one such excavation in Mason County. The report is a
comprehensive technical document, detailing the work performed, the observations
made, and the resulting conclusions. The excavations, which consisted mostly of
hand-dug units but also included some work by heavy machinery, found that Native
Americans used the site as a temporary camp, mostly about 2,000–2,400 years ago.
They left behind the remains of many campfires used to cook food and provide heat
and light, along with almost 10,000 artifacts and 4,000 animal bones. The intended
audience for this report is avocational archeologists, students, and researchers. More
general information about TxDOT’s work and some of the exciting investigations
led by TxDOT archeologists can be found on TxDOT’s website. Go to www.txdot.
gov and search, using the keywords “archeology” or “beyond the road.”
1

2

Data Recovery Excavations at 41MS99
This report is on data recovery excavations at 41MS99, a Native American
campsite in Mason County, Texas. Prewitt and Associates, Inc., performed the
work for the Texas Department of Transportation, Environmental Affairs Division
(TxDOT-ENV), in 2014–2020 under Texas Antiquities Permit No. 68761. The
investigations were undertaken in conjunction with construction of a bridge across
Comanche Creek on the north side of Mason, Texas (CSJ No. 0914-26-006; Figure
1.1), in compliance with Section 106 of the National Historic Preservation Act and
its implementing regulations (36 CFR Part 800) and the Antiquities Code of Texas.
The project area is between the east bank of the creek and West Pontotoc Street and
encompasses an area 18 m wide by 58 m long, for a horizontal area of potential effects
of 0.3 acres on that side of the creek. Construction plans were not available when the
excavations were done, but it was anticipated that the vertical area of potential effects
would extend many meters below the surface.
A Prewitt and Associates archeologist identified 41MS99 during two episodes
of intensive survey in 2013 (Burden et al. 2015:50–66). The first episode, on June 6–7,
included excavation of three backhoe trenches (total length of 27 m and maximum
depths of 1.6–1.9 m) and five shovel tests. The second phase of survey in September
included reopening the previously excavated trenches, extending Trench 1 by 4.6 m,
manually excavating five test units set off the reopened trenches, and excavating two
more shovel tests. Prehistoric materials were found in all the trenches, all the test
units, and six of the seven shovel tests. Based on this work, the prehistoric component
was judged to contain important information and thus be eligible for inclusion in the
National Register of Historic Places under Criterion D (36 CFR 60.4; 36 CFR 800.4,
5) and for designation as a State Antiquities Landmark (13 TAC 26.2, 8). Because
avoidance was not feasible, data recovery excavations were recommended.
The subsequent data recovery excavations consisted of 114 hand-dug
units covering 113.6 m2 and accounting for 86.7 m3 of sediment. They exposed
27 prehistoric features, most of which are hearths of one sort or another, and 5
late historic/modern features (postholes, a refuse deposit, and subsurface utility
alignments). The recovered artifact assemblage consists of 27 cores, 9,633 pieces
of debitage, 187 chipped stone tools, 114 ground or battered stone tools, 8 possible
pigment sources, 1 ceramic sherd, and 1 possible fossilized shell ornament. Other
remains recovered are 3,740 animal bones (6 modified or shaped for tool use), small
numbers of mussel and snail shells, sparse botanical remains, a mud dauber nest,
and 230 historic/modern artifacts. Most of these materials are from the lower half
of the excavation block and represent archeological deposits derived from a series
of repeated occupations during a period of intensive use mostly in the first half of
the Transitional Archaic period, ca. 405 b.c.–a.d. 60. These materials, constituting
Analysis Unit 2, received the most analytical attention because they are most
interpretable. Included in the descriptive analysis but receiving less attention are the
materials in Analysis Unit 1 from the upper part of the excavations, which represent
a series of brief, ephemeral Late Prehistoric and terminal Archaic occupations mixed
with late historic artifacts and modern trash.
Prewitt and Associates was acquired by Cox|McLain Environmental Consulting, Inc., in January
2020, while the final work authorization for the project was in progress. Hence, this report is a
joint publication of those two firms and TxDOT-ENV.
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Figure 1.1. Map showing the location of 41MS99 on Comanche Creek at the edge of Mason, Texas (section of USGS Purdy
Hill quadrangle). Site locations are not shown in report copies for public distribution.
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PROJECT HISTORY
The data recovery investigations were done under nine work authorizations.
The first (Work Authorization 57311SA003, PAI 214015, April–October 2014)
consisted of data recovery fieldwork (in May–September), followed by preparation
of an interim report. The second (Work Authorization 57314SA003, PAI 214039,
December 2014–July 2015) involved laboratory processing of materials recovered
and analyses of faunal remains, macrobotanical remains, and sediment samples.
The third (Work Authorization 57502SA004, PAI 215005, March–October 2015)
consisted of writing parts of the report detailing the work done and field methods
used and describing the features. The fourth (Work Authorization 57504SA004, PAI
215011, July 2015–February 2016) consisted of conducting analyses and preparing
parts of the report dealing with the geoarcheology of the site, defining analysis units,
and initial studies of the lithic artifacts. The fifth (Work Authorization 57508SA004,
PAI 216006, April–July 2016) involved preparing samples for additional radiocarbon
dating and screening of sediment samples. The sixth (Work Authorization
57713SA003, PAI 218016, September 2018–September 2019) involved preparing
a research design, acquiring more radiocarbon dates, writing environmental and
archeological background sections of the report, and conducting analyses and
preparing a section of the report dealing with intersite comparisons. The seventh
(Work Authorization 57714SA003, PAI 218028, December 2018–September 2019)
consisted of finishing analysis of the lithic artifacts and writing the corresponding
part of the report, revising and completing the analysis unit descriptions and
chronology section of the report, and conducting analyses and preparing a section
of the report interpreting the activities Native Americans performed at the site. The
eighth and final project (Work Authorization 57903SA003, PAI 219042, November
2019–September 2020) involved writing all remaining sections of the report; editing
and assembling the draft report; producing the final report; preparing and submitting
the artifacts and records for curation; and preparing and submitting selected records
for online archiving at The Digital Archaeological Record (tDAR), an international
repository for digital records of archeological investigations.
ENVIRONMENTAL SETTING
Modern Climate
Mason County has a subhumid climate, with typically mild dry winters
and hot summers. Average winter temperatures range around 48ºF, and average
summer temperatures average near 81ºF. The average minimum winter temperature
is 34ºF, and the average daily maximum in summer is 93ºF. Average annual total
precipitation is approximately 28 inches, with roughly 78 percent falling between
March and October. Average seasonal snowfall is only 0.5 inches. Being a subhumid
climate, the typical (average) relative humidity is 52 percent (mid afternoon),
increasing at night and averaging about 84 percent in early morning. Prevailing
winds are from the south-southeast (McCormick 2011:5).

Chapter 1: Introduction and Background Information
Geology
Site 41MS99 is situated along Comanche Creek. The Comanche Creek basin
drains a complex suite of Pre-Cambrian, Cambrian, and Pennsylvanian rocks as
well as Cretaceous limestones. This mix of geological sources is represented within
the bed load of the adjacent stream at the site. Regionally, both Pennsylvanian
and Cretaceous limestones were important sources of chert for the manufacture of
stone tools at 41MS99 and likely other prehistoric sites in the area. Pre-Cambrian
and Cambrian formations provided sandstones and other abrasive materials for a
variety of ground and battered stone tools found at the site.
Hydrology
The closest water source to 41MS99 is adjacent Comanche Creek. It heads
about 11 km north of the site along the south-facing slopes of the Mason Mountains,
which divide the Llano and San Saba River basins. Comanche Creek is a perennial
stream, and its base flow likely is less today than it was when the site was occupied
because of groundwater withdrawal. It clearly has a history of overflowing its
banks, resulting in deposition of the sediments that encase 41MS99. As discussed
in Chapter 4, these flood events also caused erosion that displaced some of the
archeological remains. Comanche Creek joins the Llano River 14 km southeast of
the site. The Llano River heads in Sutton and Edwards Counties about 130 km to
the west-southeast, and it joins the Colorado River at the east edge of Llano County
80 km east of the site (Figure 1.2).
Other sources of water important to the region include four aquifers:
Edwards-Trinity, Marble Falls, Ellenburger-San Saba, and Hickory. These aquifers
are important for an area inclusive of much of the Llano Uplift (Mason, Llano,
McCulloch, Gillespie, and San Saba Counties). The Marble Falls, Ellenburger-San
Saba, and Hickory aquifers surround the essentially dry Cambrian rocks of the
Llano Uplift. Sources of groundwater would have been accessible via a number of
the regional geological faults and limited surface springs and along the Balcones
Escarpment and fault zone. Certainly, the accessibility of fresh water would have
been an important facet guiding prehistoric mobility and resource acquisition across
this region.
Soils
The soils in the vicinity of 41MS99 are described in detail elsewhere (Chapter
4), and this is not reiterated here except to mention that they are associated with the
Katemcy-Honeycreek complex (McCormick 2011), consisting of sandy loams, sandy
clays, and various gravelly alluvial deposits resulting from flooding of Comanche
Creek.
Ecoregions
Site 41MS99 is in the western portion of the Llano Uplift ecoregion, which
is surrounded by the Edwards Plateau Woodland ecoregion (Griffith et al. 2007;
Figure 1.3). Beyond that to the east and south are the Balcones Canyonlands,
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Figure 1.2. Map showing the location of 41MS99 within the Llano River drainage basin.

while to the northeast and north are the Limestone Cut Plain and Western Cross
Timbers. North and northwest are the Limestone Plains and Red Prairie of the
Central Great Plains ecoregion. West beyond the Edwards Plateau Woodland is
the Semiarid Edwards Plateau.
Flora
The most common floral associations on the Edwards Plateau as a whole
are scrub forests dominated by Ashe juniper, Texas oak, and plateau live oak (Blair
1950:113). Mesquite and live oak become more commonplace to the east. Streams
and floodplains are characterized by more-mesic communities that include larger
live oaks, elms, hackberry (Celtis occidentalis), pecan (Carya spp.), and some bald
cypress (Taxodium distichum) trees. Tharp (1939) recognized three distinct plant
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Figure 1.3. Map showing the location of 41MS99 and Mason County in relation to surrounding ecoregions.

communities in the Balconian province: oak-hickory-mesquite of the Llano Uplift,
oak-juniper dominant in the southern and eastern parts, and live oak-mesquite
savanna of the central and southern parts. Prickly pear, yucca, sotol, and other
succulents are characteristic of the southern and western portions of the Balconian
province.
The dominant grass is sideoats grama (Boutelous curtipendula). Other
grasses include vine mesquite (Panicum obtusum), Arizona cottontop (Digitaria
californica), little bluestem, cane bluestem (Bothriochloa barbinodis), buffalograss
(Bouteloua dactyloides), plains bristlegrass (Setaria loucopila), pinhole bluestem
(Bothriochloa barbinodis, var. perforata), wildrye (Elymus sp), Texas wintergrass
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(Stipa leucotricha), and hooded windmillgrass (Choris verticillata). Forbs include
sensitive briar (Mimosa microphylla), Engelmann daisy (Engelmannia peristenia),
orange zexmenia (Wedelia texana), and bundleflower (Desmanthes sp.) (McCormick
2011).
Studies of preserved macrobotanical remains from archeological sites in
the Balconian province document the use of a diverse array of plant resources
for fuel wood, edible plant resources, and arboreal mast foods (nuts) and legumes
(mesquite). Dering’s (1997:595, Table 100) analysis and interpretation show that
the region has a significant diversity of plant resources, in part due to the mesh of
plant communities more common in surrounding biotic provinces. Plant resources
utilized include succulents such as sotol/yucca, a variety of small bulbs, roots and
stems like wild onion/garlic, prickly pear pads, and root foods. Nut resources include
acorns, walnuts, and pecans, while fruit resources include prickly pear, hawthorn,
and goosefoot. That analysis of macrobotanical remains from a series of burned
rock midden sites distributed across the Edwards Plateau, Balcones Canyonlands,
Llano Uplift, and Rolling Plains regions indicated that sites in the Llano Uplift had
a greater diversity of plant food resources than sites in adjacent regions.
Fauna
According to Blair (1950:113), there are 57 species of mammals, 15 species
of frogs and toads, 36 species of snakes, only 1 land turtle, and 16 species of
lizards known to range in the Balconian province. The faunal remains from 41MS99
attest to the species diversity prehistorically available in this portion of the biotic
province: the faunal remains include bear, wolf, bison, deer, antelope, a suite of
smaller mammals like jackrabbits, and large and very large bird remains. That the
majority of the remains at 41MS99 represent far-ranging species of large mammals
is not surprising. While single elements represent black bear and wolf, they are
known in the region from historical records.
Of considerable importance to prehistoric people were bison (Bison sp.),
white-tailed deer (Odocoileus virginianus), pronghorn (Antilocapra americana),
coyote (Canis latrans), black-tailed jackrabbit (Lepus californicus), fox squirrel
(Sciurus niger), and eastern cottontail (Sylvilagus floridanus). Other species listed
by Blair include raccoon (Procyon lotor), rock squirrel (Spermophilus variegatus),
and nine-banded armadillo (Dasypus novemcinctus). Other than gray fox
and coyote, predators are relatively uncommon, although bobcat is documented
historically. Wild turkey (Meleagris gallopavo) and turtles (Terrapene sp.) are apt
to have been utilized as well. Species no longer in the area include wolf (Canis
sp.), black bear (Ursus americanus), jaguar (Panthera onca), lesser prairie chicken
(Tympanuchus sp.), and Carolina parakeet (Conuropsis carolinensis) (Blair 1950;
McCormick 2011).
Faunal samples from sites in the Balconian province often are small and
difficult to interpret with regard to species diversity and resource use. Primarily
this is due to poor preservation. For example, the total assemblage recovered from
the Honey Creek site (41MS32) was 300 pieces (Decker 1997). The assemblage
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consists of remains attributed to medium to large mammal and some small mammal.
Medium to large mammal remains include some identified as antelope and deer
and some the size of cow. Others include canids, armadillo, rabbit, and some birds
and fish. While small, the assemblage compares broadly to the faunal remains from
41MS99. A large but hard to interpret faunal assemblage was recovered from the
Flat Rock Road site (41KM69) in Kimble County. Consisting of 1,651 pieces, only
8 percent could be identified to genus, and of these, 79 percent represent armadillo
and black-tailed prairie dog. The former is a nineteenth-century introduction into
Texas, and the latter were found in contexts indicating modern dens (Meissner
2012:235). Hence, the assemblage is not very informative about prehistoric diet.
Topography
Site 41MS99 occupies a 3–4-m-high alluvial terrace in the bottom of the
300–350-m-wide late Quaternary valley of Comanche Creek, which is today and
probably was prehistorically a straight to slightly meandering stream just west of
the site. The terrace surface is at an elevation of 1,530–1,540 ft above mean sea
level, and the tops of the valley walls to the northwest and northeast are at 1,570
and 1,600 ft (see Figure 4.3). The valley wall to the northeast has a higher gradient
(4 percent) than that to the northwest (2 percent).
The terrace surface dips down to the east, away from the creek, with the
modern surface at the west terrace edge being about 1 m higher than the surface
where it meets the east valley wall. This broad, slight swale to the east may be
the mostly filled remnant of an intermittent channel that funneled runoff from the
east valley wall to Comanche Creek south of the site during periods of high rainfall.
A tributary that could have contributed most of this runoff has been dammed up
and no longer flows into Comanche Creek, but the USGS 7.5-minute Purdy Hill
quadrangle indicates that before 1979 it was routed to the creek via an artificial
channel about 375 m north of the site. The original confluence of this tributary and
Comanche Creek likely was upstream from 41MS99 (perhaps somewhere south of
the mouth of the artificial channel, although its location is not evident on available
historic maps and aerial photographs), but the topography of the area is consistent
with the conclusion that it carved a south-flowing flood channel east of the site, along
the base of the valley wall, at some point. As noted in Chapter 4, this could explain
the near-absence of cultural materials and features in the eastern part of 41MS99.
The terrace containing the site likely was attractive to Native Americans
as a camping spot because it was high flat ground next to a perennial water source
that flooded occasionally but not frequently. In addition, it provided ready access to
resources (e.g., plants and animals for subsistence and other uses) from both riparian
and upland settings. However, there is nothing known about this location that
made it uniquely attractive. Terraces both upstream and downstream have a high
likelihood of containing sites, and the Texas Historical Commission’s Archeological
Sites Atlas shows six known creek-side sites (41MS17–41MS21 and 41MS70) within
5 km upstream of 41MS99. Given that no large systematic surveys have been done
in the area, it is certain that many other unrecorded sites are present.
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ARCHEOLOGICAL BACKGROUND
This section provides archeological background information relevant to
41MS99. The introductory section speaks broadly about chronologies used in central
Texas and identifies the part of the sequence that applies to 41MS99. Following
that is a brief discussion of paleoenvironments during the late Holocene, i.e., the
time when Native Americans occupied the site. After that is a section that delves
specifically into our current understanding of the archeology of the late part of the
Archaic period, including information on chronology, diagnostic artifacts, and life
ways. The section closes with a section that places 41MS99 within the context of
known sites within Mason County.
Introduction
Site 41MS99 is squarely in the middle of the central Texas archeological
region (Figure 1.4). Decades of archeological investigations in this area have
revealed a 13,000-year-long record of hunting and gathering peoples using a diverse
array of tools, features, and other materials to exploit a variety of resources. This
archeological record has been summarized by many over the decades (e.g., Black
1989; Collins 1995, 2004; Johnson and Goode 1994; Johnson et al. 1962; Lohse,
Black, and Cholak 2014; Lohse, Culleton et al. 2014; Prewitt 1981a, 1985; Sorrow
et al. 1967; Weir 1976). Carpenter and Houk (2012) provide a review and critique
of some of these cultural chronologies, particularly noting the terminology used by
each researcher for subdividing the last ca. 3,100 years of the record, the meanings
of these terms, and the chronological beginnings and endings for each subdivision.
Despite the array of divisional terms used (e.g., Late Archaic I and II, Late Archaic,
Terminal Archaic, and Transitional Archaic) and various named phases, intervals,
and patterns within, there is general agreement among the different cultural
chronologies on the sequence of one of the more-defining criteria—projectile point
types—although the actual placement in time of these types tends to vary. Prewitt
(1981a, 1985) used 147 radiocarbon ages to establish a temporal framework for the
more-common projectile point types found in central Texas. Obviously, during the
35 years since that work, more sites have been investigated and more radiocarbon
ages obtained, and thus adjustments to the temporal ranges of some projectile point
types been made (see Carpenter and Houk 2012; Lohse, Black, and Cholak 2014;
Lohse, Culleton et al. 2014; Lohse, Madsen et al. 2014).
Projectile point types are key index markers for Prewitt’s chronology and
his 13 named phases (e.g., Pedernales points are diagnostic of the Round Rock
phase). Most archeologists working in central Texas today have abandoned the use
of Prewitt’s phases, although they often reference them and assign projectile point
type name(s) to site occupations, components, and other spatial-temporal units used
to organize a site’s materials. These projectile point names are used here to discuss
the various temporal units of cultural materials and the behaviors they represent
to provide a broader context for understanding the occupations at 41MS99. Date
ranges for these types come from the radiocarbon chronology study for central
Texas by Lohse, Black, and Cholak (2014), in which they assess the contexts of
the materials dated and their associations with projectile point types. Ultimately,
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Figure 1.4. Map showing the location of 41MS99 relative to the archeological regions of Texas (after Perttula
2004:Figure 1.1).

they only use clearly associated assays and point types to build their chronology
(presented in calendar years b.p., translated below into calendar years b.c. and a.d.)
and delineate the time spans of the point types.
Of relevance for 41MS99 are the Transitional Archaic (300 b.c. to A.D. 700),
Late Prehistoric I (A.D. 700–1200), and Late Prehistoric II (A.D. 1200–1700) periods
(see Chapter 8 for discussion of the site’s chronology). Key projectile point types
for these periods are as follows: Darl, Edgewood, Ellis, Ensor, Fairland, and Frio
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(Transitional Archaic); Edwards, Sabinal, and Scallorn (Late Prehistoric I); and Alba,
Bonham, and Perdiz (Late Prehistoric II). Lohse, Black and Cholak (2014:276–280)
have provided a recent refinement of the chronology of most of this sequence as
follows: Late Archaic 2 (1,150–200 b.c.; Montell, Castroville, and Marcos points);
Late Archaic 3 (200 b.c.–a.d. 680; Ensor, Frio, Fairland, Ellis, and Edgewood points);
and Late Archaic 4 (a.d. 680–1300; Darl and Scallorn points).
Late Holocene Paleoenvironments
The late Holocene in central Texas, including the time when 41MS99 was
occupied, saw a return of more-mesic, moister climatic conditions from the xeric
conditions of the middle Holocene (Collins et al. 2011:Figure 3; Mehalchick and
Kibler 2008:9). Indicators of this are as follows: (1) increases in arboreal pollen in the
record from Boriack Bog in Lee County after about 3000 b.c. (Bousman 1994:80); (2)
decreases in C4 plant biomass at ca. 2000 b.c. as seen in stable carbon isotope ratios
in soils (Nordt et al. 1994:118); and (3) changes in faunal remains from Hall’s Cave
in Kerr County by ca. 500 b.c. (Toomey et al. 1993:310). This pattern is evident in
other parts of Texas as well. For example, carbon isotope ratios of soil humates from
south Texas indicate vegetation dominated by C3 plants (Bousman et al. 1990:94–95),
and pollen from Bonfire Shelter and the Devil’s Mouth site indicate a mesic interval
at about 500 b.c. in the Lower Pecos region (Bryant and Larson 1968).
There is general agreement that conditions changed between warm–moist
and cool–dry periods during the late Holocene, but it is hard to be certain precisely
when these shifts happened. This uncertainty is because of the various kinds of data
used, poor chronological controls with some data sets, and spatial variation across
the region. Nordt et al. (1994:117), for example, note drier or warmer conditions
around 2,000 years ago (i.e., concurrent with the main occupation at 41MS99), with
perhaps warmer conditions after that compared to the period from 2000 to 500 b.c.
In contrast, Bousman (1998:216) posits drier intervals around a.d. 500 and 1450–
1650, and Mehalchick et al. (1999:215) propose a shift to drier conditions around
a.d. 650–950 (i.e., after the main occupation at 41MS99). A consistent interpretation
of these and other studies is increased aridity across central Texas and other parts
of the state by about 1,000 years ago, after the Transitional Archaic occupation at
41MS99 (Blum and Valastro 1989; Frederick 1998; Hall 1982, 1990; Holliday 1985;
Huebner 1991; Kibler 1998).
Recently, Lohse and colleagues (Lohse, Culleton et al. 2014; Lohse, Madsen
et al. 2014) have looked at paleoclimatic conditions as they relate to the presence of
bison during the late Holocene in central Texas. Their studies indicate there were
three periods of bison exploitation during the last 4,000 years (plus a fourth at ca.
4000–3850 b.c): two Late Archaic intervals at 1340–1180 and 750–200 b.c. and a
brief episode attributed to the early Toyah horizon at a.d. 1300–1420. The stable
isotope data from their samples indicate nearly identical warm–moist conditions
during both Late Archaic intervals and cooler and drier conditions during the
Toyah interval. The radiocarbon dates from 41MS99, many of which are on bison
bones, place the early part of the main occupation span during the latter of the two
Late Archaic intervals (405 b.c.–a.d. 60; see Chapter 8), during a time of warm–
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moist conditions, consistent with the prominent occurrence of bison in the faunal
assemblage. The latter part of the main occupation span postdates that period of
regional bison exploitation, however.
Summary of Late Archaic Period Archeology in Central Texas
Traditionally, the Late Archaic period in central Texas is viewed as a time
when local hunter-gatherer populations increased and group mobility decreased
(Mehalchick and Kibler 2008:13–14). The establishment of cemeteries in some
parts of the region suggest that these larger and more-circumscribed populations
had strong territorial ties and were involved in socioeconomic networks that
extended outside Texas to the east and northeast (Story 1985:40). This may have
been influenced by the spread of Eastern Woodland ceremonial rituals and religious
ideologies (Johnson and Goode 1994:37–39).
These central Texas groups manufactured and used a series of similar
projectile points, particularly Ensor and Frio, toward the end of the Archaic period.
Carpenter and Houk (2012), Collins (1995, 2004), and Lohse, Black, and Cholak
(2014) also include Fairland in this series, although the latter could find no good
radiocarbon dates for this type. Other types thought to occur with Ensor and Frio
include Ellis and Edgewood2. Collins (1995, 2004) identifies only the Loeve-Fox site
as having an Ensor component with high integrity, but more-recent investigations
identified such components at the Britton (41ML37), Cowdog Crossing (41CV389),
McKinney Roughs (41BP627), and Siren sites (Carpenter, Chavez, Miller et al. 2006;
Carpenter et al. 2010, 2013; Mehalchick and Kibler 2008). Lohse, Black, and Cholak
(2014:271) report a strong cluster of 14 radiocarbon dates associated with Ensor that
range from about 200 b.c. to a.d. 200. Soon after the use of Ensor points ended, use of
Frio points picked up and extended from a.d. 400 to 680, although the latter span is
based only on 2 dates. Lohse, Black, and Cholak (2014:270–271) note that the Ensor and
Frio period (their Late Archaic 3, 200 b.c.–a.d. 680) is distinguished from the previous
period by the absence of bison. The evidence from 41MS99 shows that this was not the
case everywhere, however, and Collins et al. (2011:21) note that Ensor points were
associated with a period of bison presence across central Texas toward the terminus of
the last major mesic interval.
Ensor and Frio points are typically associated with large, medium-sized, and
small burned-rock-lined basins and mussel shell clusters (Prewitt 1981a:81–82). Burned
rock and other features of varying size and function have been encountered within
Ensor and Frio components at the Britton, Loeve-Fox, McKinney Roughs, and Siren
sites, among others. On occasion, exotic stone and shell artifacts are found within Ensor
assemblages (Carpenter et al. 2013; Prewitt 1981a:81–82; Thompson et al. 2012).
Following Ensor and Frio points in the record, and postdating the main
component at 41MS99, is the technologically different Darl style. Lohse, Black, and
Cholak (2014:279–280) include the Darl point style within the Late Archaic 4 interval
(a.d. 680–1300). Darl is the last point type in the Late Archaic projectile point sequence
Dart points from the main component (Analysis Unit 2) at 41MS99 include most of these types:
two Edgewood, four Ensor, two Fairland, and six Frio.
2
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of central Texas, although Lohse, Black, and Cholak (2014:271–272) make a compelling
argument that the subsequent Austin phase, typically relegated to the early part of the
post-Archaic period, represents a continuation of Late Archaic strategies and economies.
Collins (1995, 2004) identifies only the Loeve-Fox site as containing a high-integrity
Darl component, but more-recent investigations at the Cowdog Crossing, J. B. White
(41MM341), McKinney Roughs, McMillan, and Shepherd (41WM1010) sites also have
yielded high-integrity Darl components (Carpenter, Chavez, Miller et al. 2006; Carpenter
et al. 2010; Dixon and Rogers 2006; Gadus et al. 2006; Mehalchick and Kibler 2008).
Lohse, Black, and Cholak (2014:272) report that the probability distribution for
16 Darl-associated dates has a bimodal shape with peaks at a.d. 600–800 and 1050–1250.
This pattern suggests to them that Darl may represent more than one type and that
more-detailed analysis of the type may be warranted. This supports Prewitt’s (1981b)
suggestion that there are two Darl variants, which he called Zephyr and Mahomet.
Medium-sized to small burned-rock-lined basins and other burned rock features
are typical for Darl components (Prewitt 1981a:82). Such features, along with mussel
shell clusters and scatters, were prominent in the Darl components at McKinney Roughs
(Carpenter, Chavez, Miller et al. 2006) and the later J. B. White site (Gadus et al. 2006).
Exotic artifacts that were relatively common in the preceding Ensor and Frio time
period are absent in Darl components (Prewitt 1981a:82), suggesting that the earlier
interregional socioeconomic networks no longer existed or that central Texas peoples
no longer participated in them to any great extent. Darl points coincide with a period
in which bison were scarce across the region (Collins et al. 2011:21; Lohse, Black, and
Cholak 2014; Lohse, Culleton et al. 2014; Lohse, Madsen et al. 2014).
The life ways of Late Archaic hunters and gatherers were seemingly conservative,
at least in terms of subsistence and technology. Other aspects of these peoples’ lives
and the archeological record that represents them are far from static, however. Collins
et al. (2011) suggest dynamism in terms of the distributions of sites and the broader
environments utilized. They suggest these differences may be associated with climatic
changes, particularly changes in effective moisture, and they link technological changes
in projectile point design and geographic distributions to climatic intervals. Changes in
the frequencies of exotic materials demonstrate that socioeconomic relationships between
peoples of central Texas and groups outside the region waxed and waned. Carpenter and
Hartnett (2011) and Johnson and Goode (1994) allude to these changing socioeconomic
relationships throughout the period.
Subsistence strategies and associated technologies changed little during the
Late Archaic. There was consistent exploitation of deer (and sometimes antelope), small
mammals such as rabbits, reptiles (particularly turtles), turkeys, fish, and freshwater
mussels. At certain times and places, bison were hunted (e.g., in the vicinity of 41MS99).
Based on this, Kibler and Scott (2000) describe the Late Archaic subsistence pattern
as one of broad-spectrum or generalized foraging that also periodically included bison
hunting. Even where bison remains are present, however, assemblages still typically
contain an array of other exploited resources, including those listed above. Tool kits
changed little (save for projectile point styles) and are dominated by formal bifacial
and expedient flake tools with generally few ground and battered stone implements
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(but not at 41MS99, where ground stone was common). As noted, Late Archaic sites
contain a variety of burned rock features; they are a ubiquitous element of the record
(including at 41MS99), but they generally do not represent the kinds of burned rock
midden accumulations seen in earlier parts of the Archaic period and part of the Late
Prehistoric period (Collins 1995, 2004; Johnson and Goode 1994; Prewitt 1981a, 1981b).
This may relate to the short-term nature of most occupations and residential mobility
as opposed to logistical mobility.
Unraveling and interpreting the transition from the terminal Late Archaic
to the early Late Prehistoric has long been problematic for Texas archeologists (see
Carpenter and Houk 2012; Collins et al. 2011). As noted, Lohse, Black, and Cholak
(2014) go so far as to include what traditionally has been called the Late Prehistoric I
period (Austin phase/interval) in their Late Archaic 4 period (a.d. 680–1300), noting
that little changed from the preceding period except for the addition of the bow and
arrow to the hunting toolkit. In contrast, all agree that the succeeding Toyah horizon
(a.d. 1300–1700), which was associated with a period of intensive bison exploitation, was
different than what came before. Lohse, Black, and Cholak (2014:281) regard the Toyah
manifestation as the only true representation of the Late Prehistoric period in central
Texas. They consider the broader social, technological, and dietary evidence associated
with the resurgence of big game hunting to be significant indicators of a different way
of living (see also Lohse, Culleton et al. 2014:112–113), which they liken to the Middle
Archaic Calf Creek horizon in some ways.
While the radiocarbon and assemblage data from 41MS99 do indicate some
occupation of the site into the Late Prehistoric period, the evidence is sparse, and it
appears occupation was infrequent and of short duration. Clearly, the terminal part of
the Late Archaic period, regardless of whether it is called Transitional Archaic or Late
Archaic 3, is when Native Americans used the site most intensively. This is the part of
prehistory about which 41MS99 has the most to reveal.

Previous Archeological Investigations in Mason County
Mason County has not been investigated archeologically very intensively,
with only 104 site trinomials on record in the Texas Historical Commission’s
Archeological Sites Atlas, 73 of which have forms indicating Native American
components (as of December 2018). This low number of sites compared to many
other Texas counties is attributable to the fact that no extensive surveys have
been done. The largest surveys are ones done for a Lower Colorado River Authority
transmission line from Mason eastward and for Hill Country Telephone Cooperative
communication lines in the northern, southern, and west-central parts of the county.
Not only have few projects of any size been done, but what is recorded
in the Atlas for many of the 73 recorded Native American sites is quite limited.
For example, 21 sites can be classed only as lithic scatters or lithic procurement
locations of unknown age (with another having a Middle Archaic component), and
even less is known about 9 sites that cannot be assessed in terms of either function
or age; these two groups together account for 42 percent of the sample. Otherwise,
camp sites, i.e., locations with sufficient kinds or quantities of artifacts to indicate
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something more than ephemeral use, are most common (n = 19); almost half of these
are of unknown age, with the other 10 containing materials indicating use during
various parts of the Archaic and Late Prehistoric periods. Site 41MS99, with Late
Archaic and Late Prehistoric components, is in this group. Next in frequency are
sites with one or more burned rock middens reflecting intensive plant processing
(n = 12), typically with abundant camp debris and in 1 case an associated rock
shelter; 58 percent of these are of unknown age, and the others had diagnostics
dating to multiple intervals in the Archaic and Late Prehistoric periods and even
the Paleoindian period; most or all of these likely have multiple components, not all
of which relate to creation of the middens. The remaining 11 sites, all of unknown
ages, consist of 6 with features such as mortar holes and grinding surfaces worn
into bedrock or boulders, 2 reported to have had one or more burials, 1 biface cache,
1 with pictographs, and 1 with pictographs and an associated rock shelter.
As further evidence of the limited amount of work done in Mason County,
the Atlas has entries for just 27 reports on archeological investigations done there.
Two of these dealt solely with historic Fort Mason, and 22 others were mostly small
survey projects. Only 3 projects involved excavations at Native American sites,
i.e., the Honey Creek and Slippery Slope sites. The Honey Creek site (41MS32),
on a north-side tributary of the Llano River about 9 km southwest of Mason,
saw testing and data recovery excavations by the Texas State Department of
Highways and Public Transportation (now Texas Department of Transportation)
in 1987–1988 (Black et al. 1997; Texas State Department of Highways and Public
Transportation 1987). It consists of a burned rock midden surrounded by a hearth
field and associated debris scatter on an eroded Pleistocene terrace remnant with
1 m or less of Holocene deposits (Black et al. 1997:99). It was used repeatedly as a
camp site from the late Paleoindian period through the Late Prehistoric period, but
apart from some particular contexts, the remains cannot be segregated readily into
components because of the geomorphic context. Hence, while a few of the projectile
points indicate some occupation contemporaneous with that at 41MS99, the Honey
Creek site does not tell us much about Native American use of the region during
the Transitional Archaic period.
The Slippery Slope site (41MS69), on the south side of the Llano River about
12 km south of Mason, saw test excavations in 2004 prior to planned road cut bank
stabilization by the Texas Department of Transportation (Quigg et al. 2015). The
limited excavations determined that the site has multiple Archaic-age components
in variable-thickness Holocene alluvium, with the most conspicuous component
dating to the Middle Archaic period, i.e., predating occupation at 41MS99.
With so little work having been done in Mason County, any site with any
degree of integrity is bound to contribute some important information. As detailed
in Chapter 8, 41MS99 meets this criterion of integrity, and the excavations there
recovered significant information about how hunter-gatherers used the Comanche
Creek valley in Transitional Archaic times.

Chapter 1: Introduction and Background Information
REPORT ORGANIZATION
The remainder of the body of this report consists of 11 chapters. Chapter
2 describes the work accomplished in the excavations and the field methods used.
Chapter 3 is a brief outline of the research that guided the project. Chapter 4
discusses the geoarcheology of the site. Chapter 5 describes and interprets the
cultural features. Chapter 6 describes the main artifacts recovered, i.e., stone tools
and associated debris, and Chapter 7 summarizes the other materials recovered.
Chapter 8 defines analysis units and discusses the 42 radiocarbon dates obtained.
Chapter 9 presents an analysis of the activities represented by the archeological
remains in terms of feature construction and use; tool production, use, maintenance,
and discard; food acquisition and processing; and acquisition and use of other
materials. Chapter 10 contains an analysis of the spatial distributions of the features
and artifacts in Analysis Unit 2 by Scott Pletka of TxDOT-ENV. Chapter 11 presents
a comparative analysis between 41MS99 and selected other contemporaneous sites
in central Texas. Finally, Chapter 12 summarizes the project and offers overall
conclusions. The 4 appendixes contain specialists’ reports on analyses of the faunal
and botanical remains, metric data for lithic tools, and an analysis of radiocarbon
dates by Scott Pletka.

17

CHAPTER 2: WORK ACCOMPLISHED AND FIELD
METHODS

This chapter presents the sequence of work performed and describes the
field methods used during the excavations. Fieldwork was performed from May to
September 2014 following a scope of work prepared by Prewitt and Associates and
approved by TxDOT-ENV and the Texas Historical Commission on May 16. That
scope presented fieldwork methodologies designed to target a series of primarily
Late Archaic occupations buried in Holocene alluvium with 80–93 m3 of manual
excavation, accompanied by machine trenching and removal of overburden. The work
occurred primarily in an 18-m-wide by 58-m-long right of way segment between the
east bank of Comanche Creek and West Pontotoc Street (Figure 2.1). A sewer main
runs both north-south and east-west through this 0.3-acre project area.
WORK ACCOMPLISHED
Fieldwork was done in three phases. The scope of work called for five days of
site preparation, manual excavation of 40 m3 in the western part of the project area,
and excavation of up to three new backhoe trenches and 3 m3 of hand excavation
in the eastern part of the project area during the first phase. The second phase
was to include manual excavation of an additional 40 m3 in the western part of
the project area, for a total removal in this area of 80 m3 in one or more excavation
blocks covering 100 m2. Up to 10 m3 of contingency excavation was reserved for
use anywhere deemed necessary by field personnel and approved by TxDOT-ENV.
The third and final phase was to include mechanical stripping of all accessible
unexcavated areas (excluding utility alignments) to search for human burials,
followed by backfilling of all excavations.
First Phase
Site preparation commenced with two archeologists on May 19, 2014. They
were joined by an additional crew member the next day. City of Mason personnel
were present the first morning to point out or mark existing utility alignments (e.g.,
the sewer mains) and to discuss other potential abandoned subsurface utilities that
might be encountered. The northern and southern limits of the proposed right of
way were not marked at that time. A pecan tree in the west half of the project area
was removed with a chainsaw in anticipation of future block excavation in the same
area. The general locations of the trenches and test units excavated during the
previous survey investigations were identified by surface inspection. A permanent
site datum designated N1000/E1000 and assigned an arbitrary elevation of 100.00 m
was established; it was used as the reference point for all electronic mapping. A Leica
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Figure 2.1. Modern aerial photograph showing the locations of the data recovery investigations.
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TS02plus total station and TDS Recon data collector were used to record surface
elevations for a topographic map and the locations of key surface and subsurface
structures, features, and previously excavated trenches and test units. The same
instrument combination was used for mapping throughout the project. Finally, a
laser level datum was established about 20 m northeast of the site datum, since
the scope called for its use in maintaining vertical control in the excavations. A
CTS/Berger LaserMark LM 30 series rotary laser and LD-100N Universal Laser
Detector were used briefly during subsequent excavations, but these were soon
abandoned in favor of the total station when it was determined that the laser level
was generating unacceptable variances in vertical control. In addition, use of the
stadia rod and detector proved impractical under the shade structures used in the
excavation block.
After preliminary mapping, a local contractor mechanically removed the
upper terrace sediments to an average depth of 40 cm below the modern surface. This
was done using a backhoe fitted with a 60-cm-wide toothed bucket. The mechanically
scraped area was bounded by the creek bank on the west, survey Trench 1 on the
south, the existing sewer main on the east, and the abandoned VFW Hall building
and estimated right of way edge on the north. It was 22 m long east-west by 8–11 m
wide north-south and encompassed 197 m2. The floor of the scraped area had average
basal elevations of 99.60 and 99.40 m at its west and east ends, which mirrored
the subtle drop in surface elevations across the landform. Variation in the amount
of sediment removed across the area, ranging from 10 to 60 cm, were primarily a
result of discrete variations in surface elevation (e.g., depressed areas over previously
excavated test units and a noticeably higher area around the removed tree).
The floor of the scraped area was monitored for artifacts, cultural features,
and other anomalies during stripping, and backdirt piles were monitored for artifacts.
Walls were faced and cleaned when necessary, and the floor was scraped and cleaned
with flat-bladed shovels to flatten high spots, identify possible features and soil
disturbances, and identify and mark exposed portions of previously excavated
trenches and test units (Figure 2.2). Prehistoric chipped and ground stone artifacts
and faunal remains were collected. Collection of potentially historic-age artifacts
was minimized and generally limited to temporally diagnostic items (e.g., embossed
bottles, decorated ceramics, and vehicle emblems) that might provide insights about
the time breadth of historic property use. A twentieth-century feature (Feature 2)
was documented in the northwest quadrant, and Shovel Test 8 was excavated on the
floor 2.5 m to its northwest to assess another potential historic anomaly (Figure 2.3).
The north edges of Test Units 1–3 were used to establish the southern baseline for
a 10x17-m grid set on the floor of the scraped area. The limits of the mechanically
scraped area and previously excavated trenches and units, key points on the grid,
the new feature, and the shovel test were mapped with a total station, which also
was used to systematically record elevations on the scrape area floor.
The backhoe was used to excavate new Trenches 4–6 north and south of
the gravel driveway in the east half of the project area (see Figure 2.1). The west
end of Trench 5 partly overlapped the west half of previously excavated Trench
3. The new trenches had a combined length of 26.9 m and maximum depths that
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Figure 2.2

Figure 2.2. Photograph looking west-northwest across the mechanically scraped area after it was cleaned by
hand. Mason’s line and green tape to the north mark points along the site grid established on the scrape area floor.

varied from 1.6 to 1.8 m, and they accounted for approximately 24 m3 of excavated
sediment. Trench excavation monitoring and artifact collection followed the same
procedures discussed above for the mechanical excavation block. Trench walls and
some trench ends were scraped and cleaned with shovels and trowels. Trenches 4
and 6 each yielded a small quantity of debitage and faunal bone.
The trench numbering sequence continued consecutively from the sequence
used during the 2013 survey efforts. A Trench Excavation Record Form was used to
record trench dimensions, the presence/absence of artifacts and cultural deposits,
brief notes about exposed sediments, and other characteristics. Exposed sediments
were characterized on a Soil Stratigraphy Profile Form. In addition, sketches
showing observed strata across the length of one wall were completed for each
trench, and at least one photograph was taken of the sediment column in each.
Trench ends were mapped with the total station. Since the parcel encompassing
the project area was fenced and gated, the trenches were left open and later served
as anchors for the manual excavations in the east half of the project area called for
in the scope of work.
Manual excavation commenced with a six-person crew on May 27, beginning
in eight prospect units in the mechanically scraped area (Excavation Units 1–8).
Most of these were completed before additional units were opened, and at least one
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Figure 2.3. Plan of the west half of the project area at the end of the first phase of excavation.
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wall was profiled and photographed in each. A twentieth-century utility alignment
(Feature 3) was exposed in Excavation Units 1 and 2, and prehistoric burned rock
features were partially exposed in Excavation Units 1, 2, and 18. Identification of
two prehistoric features in the central part of the scraped area, coupled with the
recovery of large, sometimes identifiable faunal elements in Excavation Units 1–3,
influenced the location of the initial excavation block. The majority of the units
opened in the mechanically scraped area during the first and second phases of
fieldwork were 1x1 m in dimension. Units in the southernmost row, however, were
1.2–1.3 m north-south to abut previously excavated Trench 1. Excavation Units 17
and 52 on the same row were less than 1 m in width to work around survey Test
Unit 1 while maintaining the north-south grid lines. In addition to block excavation,
three 1x1-m units were opened off the walls of Trenches 4–6 in the east half of the
project area (see Figure 2.1). Set 20–25 cm off the trenches to compensate for uneven
trench walls, controlled excavation in these began after the top 25–30 cm of sediment
was manually discarded. At least one unit wall was profiled and photographed in
these three units. By the end of the first phase of fieldwork on July 15, the crew
had dug 47.4 m2 (40 m3) in the west half of the project area (see Figure 2.3) and
3 m2 (3.2 m3) in the east half. The second phase of fieldwork began the same day.
Second Phase
The findings of the first phase of fieldwork were presented to TxDOT-ENV
and the Texas Historical Commission at an onsite meeting on July 22, 2014. Many
of the prehistoric artifacts and features recovered up to that point were tentatively
interpreted as parts of three isolable components based largely on the vertical
distribution of features. Artifact and feature yields, and in turn potential data and
information yields, varied among the three components. The uppermost component
appeared to have limited information, prompting a decision to focus continued
manual excavations on the two deeper components. This change in plan necessitated
mechanical removal of an additional 30–40 cm of sediment from previously scraped
areas east and west of the existing excavation block to achieve a target elevation
of 99.20 m.
Prior to the second mechanical scrape on July 29, key grid points around the
block were re-recorded with the total station prior to removal of the remaining grid
nails, and the baseline elevation of 99.20 m was spray-painted on the block walls
(Figure 2.4). The margins of the block floor were lined with plywood before all of it
was covered with black plastic. Finally, open units outside the block (Excavation
Units 4–9) were lined with black plastic and backfilled with screened backdirt to
prevent wall collapse and facilitate backhoe movement within the scraped area.
TxDOT’s Mason County Maintenance Office provided a backhoe and an operator
for the additional stripping effort and chainsaws for stump removal west of the
excavation block. The backhoe was fitted with a 1.37-m-wide toothless bucket.
A 10x5-m area west of the excavation block was scraped to an average basal
elevation of 99.18 m. The northeast corner of the original scrape area was expanded,
providing for a more rectangular overall footprint that encompassed about 235 m2
(Figure 2.5). An irregular 9.7x9.0-m area east of the block was scraped to an average
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Figure 2.4

a

b
Figure 2.4. Photographs of the excavation block early in the second phase of fieldwork. (a) View looking
north-northwest the day before the second mechanical scrape; (b) view looking southeast immediately prior to
mechanical stripping on July 29.
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basal elevation of 99.11 m. Recently exposed sediments along parts of the east block
wall slumped or collapsed in several places in the process. Completely dislodged
sediments were removed from the block floor and screened through 1/4-inch-mesh
hardware cloth, and collected artifacts and faunal remains were bagged under a
single specific provenience. Key grid points were re-located in the newly scraped
areas, and the 1x1-m unit grid was re-established north, east, and west of the existing
block. Subsequent unit excavation was contained within the recently scraped and
lowered areas around the original block. By the end of the second phase of fieldwork
on September 11, the crew had expanded the block north, east, and west, opening
an additional 63.2 m2 and excavating 43.5 m3 in the process.
In the end, the hand excavation block had maximum dimensions of 9.2 m
north-south by 14 m east-west and consisted of 108 excavation units (Figure 2.6).
Nearly all of these were 1x1 m or greater in size. Three 1.0x0.5-m units (Excavation
Units 91, 92, and 100) were opened off the north and east edges of the block during
the second phase of fieldwork to expedite full exposure and excavation of three
burned rock features. Three 1x1-m units (Excavation Units 4, 8, and 9) remained
isolated to the west of the block. In all, 111 units covering 110.6 m2 and accounting
for 83.5 m3 of sediment were excavated in the mechanically scraped area in the west
half of the project area (see Figure 2.5).
Late in the second phase of fieldwork, two ca. 1-m-wide columns were cut
into the north and south walls of the block to provide unbroken sediment profiles
from the modern surface down to the contact with moderately to well-consolidated
clayey sediment exposed at the base of excavations in the 2Bwb horizon (see Figure
2.5). Sediment removed during the creation of these exposures was not screened,
and nothing was collected save for a bison element exposed in the south column.
Profiles were completed for both columns, although the extent of undisturbed
terrace sediments in the south profile was limited by an intersecting utility
alignment (Feature 3), and a column of bulk sediment samples was collected from
the north profile for particle-size and chemical analyses. After completion of the
hand excavations, a 10-cm-diameter bucket auger was used to excavate five tests to
depths of 80–100 cm below the block floor to check for additional cultural deposits.
Extracted sediment was screened through 1/4-inch-mesh hardware cloth, resulting
in the recovery of a single flake in the top 20 cm of one test. No other artifacts were
identified in these tests.
Third Phase
As a result of consultation with TxDOT-ENV, the final phase outlined in
the scope of work was reduced from mechanical stripping of all accessible areas to
excavation of additional backhoe trenches east of the north-south segment of sewer
main. Two wide trenches (Trenches 7 and 8) were placed in the area between the
sewer main and Trench 5 to ensure no human burials were present (see Figure 2.1).
The TxDOT Mason County Maintenance Office again provided the operator and
backhoe and a front-end loader to complete the final trench work and subsequent
backfilling, augmented by a backhoe provided by a private operator. On September
23, Trenches 4–6 and the adjacent excavation units were backfilled, and a backdirt
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Figure 2.5. Plan of the west half of the project area at the end of the second phase of fieldwork.
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Figure 2.6

a

b
Figure 2.6. Photographs of the mechanically scraped area and the excavation block at the end of the second
phase of excavation. (a) View looking west-northwest toward Comanche Creek (the large tree is at the top of
the east bank); (b) view looking east-southeast toward West Pontotoc Street.
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pile on the east side of the mechanically scraped area was pushed into the excavation
block in advance of the final trench excavation. Trenches 7 and 8 were excavated
with two backhoes over a period of two days (Figure 2.7). Trenches 7 and 8 were 17
and 15 m in length, ranged from 1.7 to 3.6 m in width, and had maximum depths of
1.5 m. Together, they covered an area of 85 m2. Trench excavation was monitored,
and trench walls and some ends were scraped and cleaned with shovels and trowels.
Some prehistoric artifacts and faunal bones were collected, but no human remains
or additional archeological features were identified. Fieldwork was completed on
September 24, 2014.
Figure 2.7

Figure 2.7. Photograph looking northeast across finished Trench 7 (right) and unfinished Trench 8 (left) in
the east half of the project area. Trucks behind the backhoe on the left are parked along West Pontotoc Street.

CONTROLLED EXCAVATION METHODS AND PROJECT
DOCUMENTATION
Excavation Units
Excavation units were numbered separately from the test units dug during
the 2013 survey efforts. Aside from the eight prospect units laid out before the start
of excavations, units initially were numbered consecutively in the order they were
started. This system soon became difficult to keep track of on the block plan used
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in the field, and it was dropped in favor of consecutively numbering adjacent sets
of three or four units and eventually entire columns or rows.
Unit excavation typically proceeded in 10-cm arbitrary levels. Prior to the
start of hand excavations, vertical elevations for Level 1 were arbitrarily set at
99.60–99.50 m since the top elevation matched or was only centimeters below the
highest elevations recorded on the floor of the mechanically scraped area. Only 19
excavation units started with a complete or nearly complete Level 1. Most of the
first-phase units started with Level 2 composed of a partial first and complete second
level that was more than 10 cm thick and ended at 99.40 m. Combining the first
and second levels in this manner was a practical and at times necessary approach
to dealing with an uneven surface created with a toothed bucket in potentially
disturbed upper terrace sediments. Thus, 99.40 m is the elevation at which all units
can be correlated by arbitrary 10-cm levels. Controlled unit excavation in the east
half of the project area proceeded with the same level and elevation designations
used in the west half.
After brief use of the laser level, vertical control was maintained using the
total station in conjunction with local datum stakes. The total station was used
to record the location and elevation of each local datum, and specific elevations
were written on each. Datum elevations were checked at least weekly, and more
often during wet periods when soil expansion and subsequent contraction proved
to be an issue. Fluctuations in soil moisture resulted in subcentimeter variances
in some datums, which required occasional elevation adjustments of no more than
a centimeter.
The scope of work called for unit excavation to “proceed from the scraped
surface to a depth of ca. 1.3 m below the original [modern] surface, unless culturally
sterile deposits are reached at shallower depths.” This predetermined target depth
was based on the depth of recovery of artifacts and faunal remains during the
survey. Since original surface levels were typically unclear as units were opened,
a clear sediment contact in the 2Bwb horizon, denoted by increases in sediment
consolidation, clay content, and in some instances gravels and carbonate frequencies,
was judged a more practical excavation target. Unit excavation was terminated at
or just below this contact, which is believed to mark a former stable surface. This
contact was encountered at a high of 98.90 m in Excavation Unit 9 in the southwest
corner of the scraped area. In the contiguous excavation block, the contact ranged
from an average of 98.70 m on the west side to a low of 98.40 m at the east end.
Surface elevations over the excavation block ranged from 100.20 m on the west to
98.50 m over the southeast quadrant. Surface elevations over Excavation Units
49–51 in the east half of the project area ranged from 99.70 to 99.40 m, and basal
unit elevations for these were 98.30 and 98.10 m. Unit depths below the modern
surface naturally varied according to variations in surface topography and the
general drop in surface elevation from west to east. The below-surface depths of the
114 excavation units ranged from 0.95 to 1.55 m, for an average of 1.20 m. Basal
depths were greater than 1.30 m below the surface in only 18 units (16 percent of
the total).
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Unit excavation typically did not proceed by completing one 10-cm level
at a time across a large area, since early excavation expanded accretionally in
three separate areas centered on Excavation Units 1, 2, 3. These three areas were
eventually joined into a single block and taken down to 99.20 m (base of Level 4)
across 20 units and then to 99.00 m (base of Level 6) across 34 units, after which
the block was dug to the previously described sediment contact in individual units
(Figure 2.8). This approach was initiated in response to the partial exposure of
burned rock clusters with corresponding increases in the variety and counts of
artifacts and faunal remains at these three levels in Excavation Units 2, 10–12,
23, and 24 at the north end of the block. The drawback to this block-wide approach
was that it allowed the terrace sediments ample time to dry out, be compacted by
foot traffic, and harden, which affected the integrity of faunal remains and hindered
meticulous excavation in the underlying level. Expansive level-by-level excavation
was not utilized after this trial during the first phase of excavation. Thereafter,
units typically were excavated individually from top to bottom. Exceptions to the
Figure units
2.8
rule included taking two to four adjacent
down a level at a time or dropping
a group of units to the same level to facilitate feature exposure and excavation.

Figure 2.8. Photograph looking south-southwest across the excavation block during the first phase of excavation,
with most of the block floor at the base of Level 4 (99.20 m); areas covered with plywood are at the base of
Level 6 (99.00 m).

Excavation Record Forms were used to record information about each level
in each unit. Chipped and ground/battered stone tools, sizable faunal elements,
and larger pieces of burned rock were typically mapped in each level, along with
other artifacts, charcoal, roots, and other types of disturbance. Basal elevations
were recorded for mapped items, and angle of incline or dip was recorded for some
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artifacts and faunal material. Larger faunal elements were typically photographed.
Point-provenienced artifacts and faunal remains usually were collected and bagged
individually. Free-floating charcoal fragments were often point-provenienced
and collected. All sediments removed (aside from bulk samples) were screened
through 1/4-inch-mesh hardware cloth, and all artifacts, faunal materials, and
sizable carbonized floral materials were collected and bagged with the appropriate
provenience information. Burned rocks were counted, size graded, and weighed in
the field but not collected unless clearly derived from another artifact class (e.g.,
ground stone) or chosen for lithologic identification. Bulk sediment samples typically
a liter or more in volume were collected from nearly all levels in each unit. Most
were taken from southwest unit corners, with sample locations adjusted to avoid
various types of disturbance, impacts to cultural features, and proximity to other
bulk sediment samples.
Features
Features were numbered consecutively as they were encountered, beginning
with “2” to incorporate the historic posthole identified during survey. Most of the
27 prehistoric features and possible features were fully exposed and completely
excavated. The majority were excavated independent of the surrounding units.
All prehistoric features were drawn in plan, and nearly all were drawn in cross
section. In addition to the late historic feature identified during survey, four late
historic/modern features were found. Three were sampled or completely excavated
to determine function, classification, and extent. One of these extended into the
excavation block, and feature fill was removed independent of the surrounding units.
A fourth feature, a modern utility alignment and trench that crossed the block,
was sampled separately in one instance to prevent wall collapse, but elsewhere
it was simply mapped and excavated as part of the units and levels where it was
encountered.
Specific feature information was recorded on Feature Data Forms. Collected
materials and samples were primarily referenced by feature number and elevation
and secondarily by a Feature Excavation Unit number. In some instances, feature
recovery was internally subdivided strictly by elevation or horizontally and vertically
by the designation of more than one Feature Excavation Unit. Feature fill not
reserved for flotation samples was screened through 1/4-inch-mesh hardware cloth,
and all artifacts, faunal materials, and sizable carbonized floral materials were
collected and bagged. Selective material recovery from the late historic/modern
features was dependent on feature classification and context; much of the material
found in these was noted but not collected. Flotation samples were collected from
prehistoric features for the recovery of artifacts, macrobotanical remains, and
organic materials suitable for radiocarbon dating. Aside from thermally altered
rocks collected from three prehistoric features for closer scrutiny of raw material
types, burned rocks from feature contexts were addressed in the manner outlined
above for nonfeature contexts. Local datums were utilized for vertical control
during feature sampling or excavation. Horizontal and vertical feature locations
were recorded with the total station, and all features in the west half of the project
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area were mapped on a hand-drawn block map. Nearly all were photographed in
plan and cross section.
General Documentation
Separate logs were kept for excavation units, features, and trenches. Daily
excavation logs (based on unit, level, and elevation) were maintained throughout
the excavations to keep track of volumetric totals. Daily journal notes were kept
throughout fieldwork. All paperwork generated each day was reviewed nightly, and
any noted problems were addressed the next day in the field. Aside from the column
of bulk sediment samples collected at the end of the second phase of fieldwork, all
materials and samples were assigned a Field Sack number that started consecutively
from sack counts generated during survey. All entries were recorded in a Field Sack
Log, and log entries were transferred nightly to a Microsoft Excel spreadsheet.
Separate sample inventories were not kept since the electronic spreadsheet could
be filtered or sorted to generate lists of specific sample categories if necessary.
A Nikon D40 Digital SLR camera was used to take all photographs, which
were recorded on a photograph log. The numerous photographs taken were uploaded
to a computer nightly and organized by month. Photographs of the two soil profiles
completed at the end of the second phase were taken with a Canon PowerShot D20
digital camera.
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The scope of work that guided the excavations covered the fieldwork and
production of a brief fieldwork completion report; it did not address the issue of a
research design to guide analysis of the data recovered. A synopsis of such a research
design was produced in October 2018, following a March 2018 meeting between
Prewitt and Associates and TxDOT-ENV to develop a plan for completing the project.
In the interest of brevity and cost-consciousness, that synopsis is reproduced here
in only slightly modified form. Although nontraditional in level of detail, length,
and format, it does convey the gist of what Prewitt and Associates and TxDOT-ENV
agreed should be pursued in finishing analysis of the 41MS99 data. This approach to
the research design was facilitated by the fact that it closely parallels the more fully
fleshed-out design Prewitt and Associates prepared for the Jayroe site (41HM51) not
long before the 41MS99 project restarted (Fields, ed. 2018). As will become evident
in subsequent chapters, parts of this research design became irrelevant as analysis
proceeded, but most of it continued to provide a useful framework for inquiry.
OVERALL GOALS
•

Identify the range of activities performed at the site.

•

Determine to what extent residential mobility and group interaction are
reflected in the archeological remains.

•

Gauge how this one site fits within the larger picture of Native American
use of central Texas during the Transitional Archaic period.

•

Inquiry will be based mostly on assemblage-level data from Analysis
Unit 2.
TOPICS TO BE ADDRESSED
Analysis Units and Chronology

Analysis units were defined under work authorization issued in 2015, with
both Prewitt and Associates and TxDOT-ENV conducting analyses of the radiocarbon
dates obtained. When this research design was prepared, these analyses needed to
be synthesized, and five more radiocarbon dates needed to be obtained (see Food
Acquisition and Processing below). Some data used in the original analysis unit
definitions were preliminary lab counts, and those data needed to be updated based
on final analyses. A fuller consideration of site formation processes and integrity
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needed to be added as well. One possibility discussed in the March 2018 meeting,
a simulation study addressing whether the concentrations of materials at the site
are the result of cultural or natural processes, was not included because multiple
lines of evidence indicated such an analysis was unwarranted. The interpretations
of site integrity at that point suggested that the assemblage had been mixed by
natural processes and that individual activity areas and behavioral events could
not be distinguished rigorously, except for those directly datable materials (bone
and charcoal) that attest to specific instances of hunting and feature use.
Identifying the Range of Activities
Because the remains of individual occupation episodes could not be
distinguished in the primary Transitional Archaic component, identification of
the range of activities that Native Americans performed there was to be done
at the assemblage level, i.e., the aggregate of multiple occupations over at least
several hundred years. This portion of the analysis was to include discussion of the
limitations inherent in this approach. The evidence brought to bear on this topic was
to fall under four main headings: feature construction and use; tool production, use,
maintenance, and discard; food acquisition and processing; and acquisition and use
of other materials. Some of this information also would be relevant for addressing
group mobility and interaction.
Feature Construction and Use
•

Build on existing feature descriptions and relevant literature on hot
rock features and other feature types in central Texas sites to address
feature construction, use, and function.
Tool Production, Use, Maintenance, and Discard

•

Use existing minimum analytical nodule (MAN) analysis3, data from
cores and lithic tools, geologic literature, and limited in-field observations
made in 2014 to identify the stone raw material types used and address
procurement strategies.

•

Compile data on tools and cores and debitage to identify the tool
manufacturing stages represented.

•

Compile data on chipped stone tool resharpening and recycling.

•

Compile data on chipped stone tool fracture types and discard reasons.
Food Acquisition and Processing

•

Obtain up to five radiocarbon dates on bones representing taxa not dated
previously (e.g., pronghorn, large bird, wolf, turkey, and black bear) to
assess the contemporaneity of the faunal assemblage.

This is one way that this research design differs from that for the Jayroe site, since minimum
analytical nodule analysis was not done for the latter.
3
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•

Compile skeletal element data of large prey species (artiodactyls) from
previously completed faunal analysis.

•

Compile cut mark and fracture pattern data from previously completed
faunal analysis.

•

Identify and summarize caloric and nutritional values for select food
sources.

•

Identify and summarize seasonality and environmental data from
previously completed faunal and macrobotanical analyses.

•

Identify and summarize age structure data of artiodactyl remains from
previously completed faunal analysis.
Acquisition and Use of Other Materials

•

Identify and summarize feature rocks and sources.

•

Compile and summarize firewood taxon data from previously completed
macrobotanical analysis.
Spatial Analysis

Because the remains of individual occupation episodes could not be
distinguished, detailed spatial analysis was not included in the research design.
However, one feature identified during the excavations, Feature 31, was defined
in the field as a possible activity area (a bone-processing area) based on the spatial
arrangement of its constituents (burned rocks, battered/abraded stones, animal
bones, chipped stone artifacts, and discrete area of stained sediment), and Prewitt
and Associates proposed that it warranted additional study. Things to be included
were analysis of selected lots of debitage to enable comparisons to the rest of the
Analysis Unit 2 assemblage; sorting the faunal remains from Feature 31 and a
sample from other Analysis Unit 2 proveniences by size to provide a more-complete
picture of the contents of Feature 31 and whether/how it differs from the rest of
the assemblage; comparing the other contents of Feature 31 with the remainder
of the Analysis Unit 2 assemblage; and examining the contents and structure of
Feature 31 in light of ethnographic data on hunter-gatherer camp layout. Ultimately,
TxDOT-ENV elected to pursue further study of the spatial distributions of the
cultural materials in Analysis Unit 2 rather than have Prewitt and Associates do
it. Chapter 10 presents the results of that study.
Intersite Comparisons
Site 41MS99 can be most fully interpreted within the broader context of
overall patterns of Native American use of central Texas during the Transitional
Archaic period. Once again, aggregate assemblage-level data was to be used for this,
and hence comparative measures such as artifact diversity, richness, and evenness
were not considered appropriate. This effort was not to include a simulation study
addressing the utility of measures such as these in this kind of site and those against
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which it will be compared (as was discussed in the March 2018 meeting between
Prewitt and Associates and TxDOT-ENV), since the results would not be definitive.
Some of the information derived from these comparisons would be relevant for
addressing group mobility and interaction as well.
•

Review the archeological literature for excavated sites with interpretable
Transitional Archaic components and compile relevant data.

•

Compare 41MS99 and up to seven other Transitional Archaic sites in
terms of the topics listed above (chronology; feature construction, use,
and function; lithic tool production, use, maintenance, and discard; food
acquisition and processing; and acquisition and use of other materials,
including fuel wood and raw materials for feature construction).
Comparisons were not to involve any reanalysis of curated collections
from other sites and were to be at the assemblage level, intended to
examine aggregates of behaviors over the Transitional Archaic period
rather than during individual occupations.
What Makes 41MS99 Stand Out?

Several things were discussed in the March 2018 meeting that appeared to
make 41MS99 stand out and that were considered to warrant attention in completing
analysis of the site.
•

The prominence of bison in the faunal assemblage is unusual in sites of
this age, suggesting a difference in resource exploitation and site type.

•

The presence of a possible ear spool could have implications for mobility
and interaction.4

•

Pigment stones appear to be absent, perhaps having implications for
activities missing from the normal repertoire of things done at central
Texas camp sites.

•

Feature 31 may be an example of an unusually obvious activity area
that typically is not preserved at other sites, acknowledging that this
interpretation is derived from non-rigorous field and lab observations.

•

The dated faunal remains represent a shorter span of time than the
total of all dates, suggesting a possible change in site function over the
course of the Transitional Archaic period.

This artifact subsequently was identified as a possible Native American ornament, or more
likely a historic item, and thus is not informative about mobility and interaction.
4
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GEOLOGY, GEOMORPHOLOGY, AND SOILS OF THE
UPPER COMANCHE CREEK BASIN
Site 41MS99 is on Comanche Creek, a perennial tributary of the Llano River
(Figure 4.1). Comanche Creek heads about 11 km north of Mason, Texas, along the
south-facing slopes of the Mason Mountains, a narrow ridge of lower Cretaceous
sandstones and limestones that divides the Llano and San Saba river basins
(Bureau of Economic Geology 1981). The Comanche Creek basin above 41MS99
covers 70.4 km2, and elevations throughout this part of the basin range from 1,540
to 2,040 ft above mean sea level. A series of northeast-southwest-striking normal
faults are present along the eastern periphery and north-central part of the basin
(Bureau of Economic Geology 1981). In addition to the sandstones and limestones of
the Mason Mountains, the upper Comanche Creek basin drains Precambrian schists
and granites; Cambrian sandstones, siltstones, shales, dolomites, and limestones;
and lower Pennsylvanian limestones (Figure 4.2). The Cretaceous (Fort Terrett
member of the Edwards Formation) and Pennsylvanian (Marble Falls Formation)
limestones within the basin are of particular archeological significance because
they contain knappable cherts, raw materials that show up in the archeological
assemblage at 41MS99 in the form of tools, cores, and debitage. The other rock units
within the basin, particularly the Precambrian and Cambrian schists, granites,
and sandstones, are also represented in the assemblage in the form of grinding and
battering tools and as construction materials for thermal features.
Late Quaternary alluvial deposits in the form of terraces and a floodplain
are present along the channels of Comanche Creek and its tributaries, particularly
the lower reaches of these channels. Site 41MS99 is situated on an alluvial terrace
that stands about 4 m above the Comanche Creek channel. From the steep, nearly
vertical cut bank eastward to the low-gradient footslope of the valley wall, the
terrace surface at the site is ca. 100–120 m wide. The terrace surface gently dips
eastward, dropping nearly a meter from the channel and terrace edge to its interface
with the footslope of the valley wall. A slight swale runs along the distal portion
of the terrace surface, and the topography of the area suggests that this may be a
largely filled south-flowing channel that carried runoff from the east valley wall to
Comanche Creek south of the site at some point in the past (Figure 4.3). The surface
topography, the eastward-sloping nature of the main cultural deposits at the site,
and the apparent sparseness of cultural materials in the trenches and units east
of the excavation block suggest that Native Americans favored the higher ground
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Upper Comanche Creek Basin
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0

500 1,000

2,000

Meters

Figure 4.1. Map of the extent of the Comanche Creek basin above 41MS99. Site locations are not shown in report copies
for public distribution.

Figure 4.2

Symbol
Qal
Kft
Kh
lPmf
Cws
Cwp
Cwm
Crc
Crh
pCtm
pCps

Rock Unit
Quaternary alluvium
Fort Terrett member
Hensell sand
Marble Falls limestone
San Saba member
Point Peak member
Morgan Creek limestone and Welge sandstone members (undivided)
Lion Mountain sandstone and Cap Mountain members (undivided)
Hickory sandstone member
Town Mountain granite
Packsaddle schist
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Figure 4.2. Geology of the Comanche Creek basin above 41MS99 (Bureau of Economic Geology 1981).
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west of the runoff channel, close to the creek, as a camp site. The lack of excavations
in and adjacent to the swale (which was outside the project area) prevents further
evaluation of this interpretation or the possibility that cutting of the channel
truncated cultural deposits at 41MS99, however.
Soils mapped on the terrace surface at 41MS99 belong to the FieldcreekRiverwash complex (McCormick 2011). Fieldcreek soils are classified as Cumulic
Haplustolls and form on loamy alluvium derived from igneous, metamorphic, and
sedimentary rocks, whereas Riverwash soils are defined as Typic Ustifluvents and
form on gravelly alluvium derived from igneous, metamorphic, and sedimentary
rocks. Fieldcreek soils typically display an A1-A2-Bw1-Bw2 profile consisting of fine
sandy loams and loams. Riverwash soils show little to no horizonation and generally
consist of extremely gravelly coarse sandy loams.
Soils mapped on the footslope of the valley wall to the east of the site belong
to the Katemcy-Honeycreek complex (McCormick 2011). Both are classified as
Typic Hapustalfs, although Katemcy soils typically form on weathered schist and
slope alluvium derived from schist, while Honeycreek soils form on slope alluvium
derived from schist or gneiss. Both display argillic horizons indicating stability
over a prolonged period of time. Katemcy soils exhibit A-Bt1-Bt2-BtCt-Cr profiles
consisting of sandy loams, sandy clays, gravelly sandy clays, and sandy clay loams
with tabular schist fragments. Honeycreek soils generally display A-Bt1-Bt2-Bt3BCt-Cr profiles and consist of fine sandy loams, sandy clay loams, and gravelly
sandy clay loams.
SOIL STRATIGRAPHY, CONTEXTUAL INTEGRITY, AND
CHRONOLOGY
Geotechnical boring data indicate that nearly 9 m of Holocene (and late
Pleistocene?) sandy and gravelly alluvium rest unconformably on bedrock below
the terrace surface at 41MS99 (Fugro Consultants, Inc. 2013). The upper 1.5 m
of this alluvium, which is pedogenically modified, was examined and described in
Trenches 4–6 and the excavation block (Table 4.1). These alluvial sediments were
laid down through overbank flooding and, perhaps to a minor extent, by surface
flow from the valley wall over the last several thousand years based on a series of
radiocarbon dates associated with the archeological assemblages contained within
them (see Chapter 8).
Soil Profile 1 along the north wall of the excavation block reveals that the
upper 1.5 m of terrace alluvium is imprinted with an AC-2A1b-2A2b-2Bwb soil
(Figure 4.4). This soil profile is indicative of the Fieldcreek fine sandy loam soil
series and is characteristic of the soil stratigraphy observed throughout the block
and across the backhoe trenches. Within Soil Profile 1, the AC horizon is 26 cm thick
and is dark brown (7.5YR 3/2, moist) in color. The 2A1b horizon is 26 cm thick and
is very dark brown (7.5YR 2.5/2, moist). The 2A2b is 31 cm thick and dark brown
(7.5YR 3/2, moist), while the 2Bwb is at least 48 cm thick and is brown to dark
brown (7.5YR 4/3 to 3/3, moist). In Trenches 4–6 but not Soil Profiles 1 and 2, the
2Bwb horizon could be subdivided into 2Bwb1 and 2Bwb2 subhorizons.
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Figure 4.3. Topographic map (5-ft contour interval) of 41MS99 and surrounding area (top), and section of USGS 7.5-minute
Purdy Hill quadrangle, 1979 (bottom). Site locations are not shown in report copies for public distribution.
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Table 4.1. Soil-stratigraphic profile descriptions at 41MS99
Soil
Horizon
AC
Depth
Color
Texture
Structure
Boundary
2A1b
Depth
Color
Texture
Structure
Boundary
2A2b
Depth
Color
Texture
Structure
Boundary
2Bw1b
Depth
Color
Texture
Structure
Boundary
2Bw2b
Depth
Color
Texture
Structure
Boundary

Soil Profile 1
(north wall of
excavation block)

Soil Profile 2
(south wall of
excavation block)

Trench 4

Trench 5

Trench 6

0–26 cm
dark brown
(7.5YR 3/2)
sandy loam
granular
very abrupt wavy

0–18 cm
0–23 cm
0–18 cm
brown (7.5YR 4/2) brown (7.5YR 4/3) dark brown
(7.5YR 3/2)
sandy loam
loamy sand
loamy sand
granular
granular
granular
abrupt smooth
abrupt smooth
abrupt smooth

sandy loam
granular
abrupt smooth

26–52 cm
very dark brown
(7.5YR 2.5/2)
sandy loam
subangular blocky
gradual smooth

18–44 cm
very dark brown
(7.5YR 2.5/2)
sandy loam
subangular blocky
clear smooth

23–54 cm
dark brown
(7.5YR 3/2)
sandy loam
subangular blocky
diffuse smooth

18–44 cm
dark brown
(7.5YR 3/2)
sandy loam
granular
clear smooth

30–68 cm
dark brown
(7.5YR 3/2)
sandy loam
subangular blocky
gradual smooth

52–83 cm
dark brown
(7.5YR 3/2)
sandy loam
subangular blocky
clear smooth

44–90 cm
dark brown
(7.5YR 3/2)
loam
subangular blocky
gradual smooth

54–125 cm
dark brown
(7.5YR 3/3)
sandy loam
subangular blocky
clear smooth

44–85 cm
dark brown
(7.5YR 3/2)
sandy loam
subangular blocky
gradual wavy

68–99 cm
dark brown
(7.5YR 3/3)
sandy loam
subangular blocky
clear smooth

83–153+ cm
brown-dark brown
7.5YR 4/3 to 3/3
loam
prismatic to
subangular blocky
not observed

90–134+ cm
125–158+ cm
brown (7.5YR 4/3) dark brown
(7.5YR 3/3)
loam
loam
prismatic to
prismatic to
subangular blocky subangular blocky
not observed
not observed

85–105 cm
dark brown
(7.5YR 3/2)
sandy loam
subangular blocky

99–133 cm
brown (7.5YR 4/3)

clear smooth
105–142+ cm
brown (7.5YR 4/3)
loam
subangular blocky
not observed

0–30 cm
brown (7.5YR 4/3)

sandy loam
prismatic to
subangular blocky
clear smooth
133–143+ cm
brown (7.5YR 4/3)
loam
prismatic to
subangular blocky
not observed

Particle-size analysis of 12 samples collected from Soil Profile 1 indicates
that the NRCS soil texture class of all samples, except Sample 12 at the bottom
of the column, is sandy loam (see Figure 4.4; Table 4.2). Sample 12 is classified as
loam. All samples contained low percentages (1.4 to 3.1 percent) of gravels, with
these percentages revealing no fining or coarsening pattern with depth. On the phi
scale (including the gravel component), mean particle sizes range from 3.34 to 5.57
with standard deviations of 2.04–3.49 and skewness values of 0.25–0.65. These
statistics change very little when the gravel component is excluded, indicating that
the samples are very similar in terms of texture and are very poorly sorted and
positively to very positively skewed. Such characteristics are indicative of relatively

Figure 4.4
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Figure 4.4. Sediment sample locations in Soil Profile 1 with horizon boundaries demarcated and plots of results of
particle size, magnetic susceptibility, and organic matter analyses.
Table 4.2. Particle-size data from Soil Profile 1
Sample
1
2
3
4
5
6
7
8
9
10
11
12

Soil
Horizon
AC
AC
2A1b
2A1b
2A1b
2A2b
2A2b
2A2b
2Bwb
2Bwb
2Bwb
2Bwb

Gravel %
1.6
2.9
1.4
1.6
1.9
2.1
1.9
2.8
2.7
3.1
2.9
2.1

Sand %
68.7
71.3
68.9
65.0
61.8
60.9
62.5
63.0
64.2
62.3
54.8
49.0

Silt %
21.9
18.2
20.7
22.7
24.4
25.2
25.4
24.5
23.7
24.3
30.2
32.7

Clay %
7.8
7.6
9.1
10.8
11.8
11.8
10.1
9.7
9.4
10.3
12.1
16.2

Mean
(phi)
3.73
3.34
3.70
4.32
5.02
4.60
4.31
4.23
4.00
3.86
4.54
5.57

Sorting
(phi)
2.15
2.04
2.05
2.44
2.57
2.79
2.65
2.76
2.65
2.50
2.84
3.49

Skewness
(phi)
0.32
0.25
0.32
0.43
0.65
0.43
0.38
0.39
0.35
0.26
0.31
0.46

Kurtosis
(phi)
1.36
1.65
1.59
1.22
0.25
1.00
1.03
1.00
1.09
1.35
1.08
0.70
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recent (in geologic terms) sediments that are minimally modified (pedogenically)
and likely churned by small burrowing invertebrate fauna (e.g., worms and insects).
Sample 12 has the smallest mean particle size (5.57 phi) and the highest percentage
of clay (16.2 compared to 7.6–12.1 for the other samples), which may be indicative
of clays being translocated down profile.
Although the upper terrace sediments clearly represent an aggradational
setting, almost all of the vertical differences in Soil Profile 1 and the other profiles
relate to pedogenesis rather than sediment deposition. The lack of evidence for
discrete depositional units relates to three factors. The first is the sediments
themselves, which are derived from the same source (soils and rocks of the upper
Comanche Creek basin) and deposited by the same mechanism (overbank flooding)
over the last several thousand years without prolonged periods of nondeposition.
The second factor is bioturbation, apparently by small burrowing invertebrate fauna
rather than larger vertebrate fauna such as rodents. This has blurred the already
largely indistinguishable boundaries between packages of sediment, although not
to the point of moving large objects such as burned rock features. The third factor is
pedogenic alteration of the sediments, which has masked stratigraphic boundaries.
By their very nature, aggradational settings such as this promote contextual
integrity, and the stratigraphic and sedimentologic data indicate that a gross level
of integrity is preserved. Other lines of evidence, i.e., results of radiocarbon dating
and distributional analyses of features and artifacts, are more informative about
the integrity of the cultural deposits, however; these are discussed in Chapter 8.
Based on its very abrupt to abrupt lower boundary, it is clear that the
sediments making up the AC horizon represent the only discrete sediment package
in the upper terrace. This 18–30-cm-thick surface zone is a recent deposit. In
some profiles, such as those of Trenches 1–3, the AC horizon consists of a mix of
alluvium and artificial fill, the latter probably associated with the construction of
and activities at the vacant VFW Hall that occupies the property. The artificial fill
and the presence of glass, ceramic, and metal items confirm its recent age. Because
this was obvious at the inception of the data recovery excavations, this zone was
removed mechanically and discarded.
Below this recent alluvium and artificial fill is ca. 125 cm of alluvium
that contains the remains of multiple Native American occupations. The vertical
distribution of cultural features indicates that these occupations occur throughout
the deposit but are concentrated in its lower part (below an elevation of 99.10 m).
As discussed in detail in Chapter 8, a robust set of radiocarbon dates indicates
that these sediments were accumulating by at least 2,300 years ago, with the main
period of Native American occupation beginning about 400 b.c. and ending before
a.d. 100. Temporal controls above that are poorer because archeological remains and
datable materials are sparser, but two radiocarbon dates and temporally diagnostic
artifacts indicate that the upper sediments accumulated over a period of at least
1,000 years (a.d. 400–1435, or thereabouts).
Perhaps providing some insights into the nature of deposition are magnetic
susceptibility data and organic matter (loss on ignition) percentages provided by
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the soil samples (see Figure 4.4). Peaks in organic matter match the peaks in the
Xlf values of the magnetic susceptibility analysis, suggesting periods of surface
stability and sediment weathering (i.e., soil formation). The higher organic matter
and Xlf values at the top of the column represent weathering of the current ground
surface, while the peaks in both plots at ca. 99.60 m mark the top of the 2A2b
horizon. Another peak in values, more visible in the organic matter data, occurs at
ca. 99.80 m, which is the top of the 2A1b horizon. The highest Xlf values occur at
the bottom of the column (ca. 98.80 m) and correlate with a slight peak in organic
matter, suggesting that the cultural materials recovered from the bottom of the
excavation block are from a former stable surface. It is also possible that the high
Xlf value is a result of heating of sediment associated with the burned rock features
in Analysis Unit 2 and the presence of wood ash, the latter of which McClean and
Kean (1993) note has very large susceptibility values. A third possibility is that
the Xlf values low in the profile relate to the textural change in those sediments.
In sum, the terrace at 41MS99 is mantled by a recent (<200 years?) deposit of
alluvial sediments and artificial fill that exhibits an AC soil profile. This package of
sediment contains glass, ceramic, and metal items confirming its recent age. Below
this mantle is ca. 1.25 m of alluvial sediments that contain multiple prehistoric
components spanning the last several thousand years. There are some hints of
periods of surface stability during this interval in the magnetic susceptibility
and organic matter data, but neither they nor discrete depositional packages are
discernible stratigraphically because of bioturbation, pedogenic alteration, and the
single source of sediments deposited by the same process over time.
CHARACTER OF THE LANDSCAPE
Aside from likely changes in vegetation over the last 150 years or so,
including the proliferation of thorny brush such as mesquite and the degradation
of upland grasslands, the site occurs on a landscape that appears to be largely
unchanged since it was first occupied several thousand years ago. Site 41MS99 is
along Comanche Creek about 18.5 km upstream of its confluence with the Llano
River. Comanche Creek is a perennial stream, and it is likely that its base flow
when the site was occupied was greater than it is now because of groundwater
withdrawal. The site was positioned on a 3–4-m-high alluvial terrace in the bottom
of the 300–350-m-wide late Quaternary valley of Comanche Creek, which is today
and probably was prehistorically a straight to slightly meandering stream. Trench
profiles indicate that at least the upper portion of the terrace accumulated through
overbank flooding, and this implies that the channel occupied the same position
when the site was occupied as it does today, i.e., immediately west of the site. The
site extended 100–120 m eastward from the steep cut bank of the terrace to the
low-gradient footslope of the valley wall. The terrace surface gently dipped down
to the east, with the modern surface dropping nearly a meter from the terrace edge
to its interface with the valley wall. A slight swale along the distal portion of the
terrace may have channeled runoff along the valley wall footslope south to join
Comanche Creek downstream from 41MS99. This intermittent channel may have
been present when the site was occupied. Beyond the Comanche Creek valley bottom
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where 41MS99 is positioned are low-gradient valley walls that lead up to gently
rolling upland surfaces, which today are mantled by thin patchy soils, fragmented
grasslands, and dense woodlands of junipers, mesquites, and live oaks. Other than
the changes in vegetation noted above, this part of the landscape is little different
today than it was when the site was occupied.

CHAPTER 5: CULTURAL FEATURES

Thirty-two cultural features were identified during the investigations
(Table 5.1). Feature 1 was found on Trench 1 during survey and later re-exposed
during data recovery excavations. Thirty additional features were found within
the mechanically scraped area in the west half of the project area (Figure 5.1). The
only outlier, Feature 18, was along Trench 6 in the east part of the project area.
The 27 prehistoric and 5 late historic/modern features are organized
according to nine descriptive or functional categories separated by general age
designations (see Table 5.1). Prehistoric burned rock features are the most common
(n = 25), and these are classified as basin-shaped hearths/earth ovens, burned rock
concentrations, discard piles, and flat hearths. Other prehistoric feature categories
are an activity area and a rockless basin. The five late historic/modern features
consist of postholes, a refuse deposit, and subsurface utility alignments.
PREHISTORIC FEATURES
Activity Area
Feature 31
Feature 31 was defined based on field observations as a possible boneprocessing activity area centered on several artifacts exposed along the south
edge of the block. It includes six spatially associated battered and abraded stone
artifacts, chipped stone artifacts, a discrete area of stained sediment, and several
large faunal elements exposed across a 2.5x2.0-m area chiefly in Levels 7 and 8
(Figure 5.2). The battered and abraded stones were recovered between 98.96 and
98.79 m. Basal elevations on these range from 98.88 to 98.79 m, for an average of
98.84 m. The largest artifacts are a flat-lying irregular slab of well-burned sandstone
resting between 98.96 and 98.84 m and a long micaceous sandstone slab resting
at a 12º angle between 98.92 and 98.79 m (Figure 5.3a). The irregular sandstone
slab anvil has battering wear and light abrasion on both sides. The micaceous
sandstone grinding slab has been shaped on three sides and has one well-smoothed
and lightly battered face (Figure 5.3b). These were resting within 30 cm of each
other. A well-burned, fractured, tabular piece of a sandstone anvil seated between
them at 98.88 m has abrasion wear on its intact face and battering damage along
its margins. Battered and abraded sandstone artifacts seated between 98.85 m and
98.83 m within 1 m of these consist of a burned mano/hammerstone fragment, a
burned hammerstone, and a small triangular pitted stone. The fact that several of
these are burned indicates that readily available thermal elements were recycled
49

50

Data Recovery Excavations at 41MS99
Table 5.1. Summary of cultural features
Feature
No.

Elevation (m)

Maximum Dimensions
(cm)

98.96–98.76

250x200x17

98.64–98.47
99.29–99.08
99.31–99.22
98.98–98.72
98.85–98.73
98.79–98.69
98.78–98.65
98.58–98.40
99.22–99.09
99.07–98.97
98.48–98.34
98.98–98.78
98.93–98.72
99.04–98.84

95x60x17
105x85x21
38x34x9
ca. 75x55x26
50x40x12
32x31x10
52x48x13
90x50x18
60x40x13
36x36x10
50x40x14
60x55x20
95x75x21
45x45x20

98.78–98.70
98.76–98.55

50x45x8
65x40x21

99.07–98.97
99.23–99.16
98.80–98.60

42x33x10
38x25x7
44x24x20

99.31–99.16
98.83–98.71
98.95–98.67
98.83–98.66
99.08–98.92
98.70–98.57

85x60x15
75x60x12
350x220x28
75x50x17
55x50x16
135x105x13

99.02–98.87

65x43x15

TU 2, TU 3
–

ca. 99.86–99.40
99.56–99.27

80x70x46
29x27x29

–

99.81–99.74

40x20x7

99.57–99.18 (north);
99.43–98.83 (south)
99.40–98.76

1,430x50x39

Excavation Unit(s)

Prehistoric Features:
Activity Area
31
15, 16, 17, 21, 22, 32
Basin-Shaped Hearths/Earth Ovens
4
1, 18
5
8, 9
7
24, 26
11
28, 29
12
37, 38, 41, 42
15
46, 48
16
47, 48
19
13, 58
20
W of 105 & 106
23
13, 67, 68
27
88, 91
28
87, 92
29
98, 99, 100
30
96
Burned Rock Concentrations
17
39, 43
18
51
Discard Piles
10
11, 23
21
103
24
27, 57
Flat Hearths
8
23, 24, 30
13
42, 46
14
2, 10, 11, 12, 24, 93, 101, 109, 110
25
13, 58
26
81, 82
32
16, 17
Rockless Basin
9
28, 36

Late Historic/Modern Features:
Postholes
1
2
Refuse Deposit
6

Subsurface Utility Alignments
3
1, 2, 10–12, 14, 18, 19, 24–29, 36, 55,
59, 64, 65, 75, 76, 90, 94, Soil Profile 2
22
84

200x60x64

5

9

6

³

7

0

1

108

112

2

102
47

45

41

104
103

37

33

31

23

11

10

105

106

Meters

21

20

107

109

113

111

1

Tree Stump

2

110

114

2

4

16

48

15

46

42

12

38

34

30

8

24

10

12

14

39

35

29

26

3

43

52

13

7

93

11

17

101

SP1

17

15

44

40

36

28

59

94

9

16

32

21

20

19

25

27

60

95

24

32

22

14

18

1

4

57

61

96

54

55

56

13

58

62

97

19

63

64

65

66

67

23

68

69

98

29 100

Feature 18

53

31

25

30

75

74

73

72

71

70

5

99

26

76

6

77

78

79

80

81

82

SP2

90

89

88

87

86

85

84

83

27

91

92

28

22
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Figure 5.1. Plan showing the locations of the cultural features.
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as stone tools or vice versa. The micaceous grinding slab was resting at the edge of
a roughly 60-cm-diameter area of subtly darker sediment. While some of the darker
sediment may be attributable to root growth, it also could mark the location of a
fire built on a prehistoric occupation surface. A sediment sample collected below
the grinding slab yielded a very small quantity of unspecifiable hardwood charcoal.
Other feature sediment consists of loosely consolidated, light brown to brown sandy
loam with few fine to small gravels, a fragment of oxidized sediment, and rare
carbon flecks and carbonate masses. Fine root growth was common across the area;
occasional slightly larger roots and root casts were also present.
Figure 5.2
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Figure 5.2. Plan showing artifacts and large faunal elements in Feature 31.
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a

b
Figure 5.3. Photographs of three sandstone artifacts at the center of Feature 31. (a) Tops of irregular sandstone
anvil (left) and micaceous grinding slab (right), with a hammerstone between them; (b) grinding slab after
complete exposure.
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An Ensor point and a biface fragment were seated at 98.91 and 98.89 m
within 1.2 m of the large grinding slab and anvil. A total of 110 faunal elements
(excluding Rodentia) were recovered in Levels 7 and 8 (99.00–98.80 m) in the units
encompassing and surrounding Feature 31 (Excavation Units 15–17, 21, 22, 32,
53, and 54). While nearly all of the faunal assemblage is mammal, the group does
include 4 fragments of duck-sized bird bone and 2 Testudines carapace fragments.
About 20 percent of this group consists of bison, bovid, and bison-sized mammal
remains. White-tailed deer, artiodactyl (deer/pronghorn-sized), and deer-sized
mammal bones and teeth compose 32 percent of the group. Nine faunal elements
within a 1.5-m radius centered between the two largest artifacts had an average
basal elevation of 98.85 m (range = 98.94 to 98.76 m). The minimal 1-cm difference
between the average basal elevations for the six battered stone artifacts spread
across 2.5 m and 9 faunal elements mapped around them supports the suggestion
that these materials are part of an activity area on a prehistoric occupation surface.
The mapped faunal elements include the following: 1 complete charred bison first
phalange; 1 bison left metatarsal fragment; 1 charred rodent- and carnivore-gnawed
bison left rib fragment; 1 bovid lateral maleolus; 1 juvenile bovid thoracic vertebra
fragment; 1 culturally modified unidentifiable bison-sized long bone fragment; 2
unidentifiable bison-sized bone fragments; and 1 left distal humeral epiphysis from
a juvenile artiodactyl. The culturally modified bone fragment was trimmed around
its entire edge and narrowed and notched at one end.
Basin-Shaped Hearths/Earth Ovens
Feature 4
Feature 4 is a partially cleaned-out earth oven at 98.64–98.47 m near the
center of the block, just west of apparently associated earth oven Feature 19. It
includes a 63x35-cm basin remnant that extends from 98.54 to 98.47 m in moderately
to well-consolidated clayey sediment exposed along the base of the block in the
2Bwb horizon (Figure 5.4). Basin margins and edges are defined by carbon staining
and patches of oxidized substrate. Faint carbon staining was discernible across a
roughly 95x60-cm oval area on the contact around the basin, and overlying sediment
was enriched with occasional flecks of charcoal and oxidized substrate. Basin fill is
moist, moderately consolidated, very dark brown (10YR 2/2) sandy clay loam mixed
with small concentrations of oxidized sediment and charcoal. A root cast extends
northwest-southeast through the basin.
Most of the burned rocks are loosely piled on or just above the top of the
basin on its north and south ends, or are on or suspended in adjacent basin fill.
Occasional charcoal flecks and debitage are in the matrix between these rocks.
Only a few smaller rocks were recovered along the walls and floor of the basin
itself. Feature 4 includes 68 thermally altered rocks that have a combined weight
of 11.7 kg. Maximum dimensions of these clasts are as follows: 12 are 10–15 cm, 37
are 5–10 cm, and 19 are 0–5 cm. Clasts consist of nearly equal amounts of granite,
schist, and quartz with occasional pieces of sandstone. The feature matrix yielded a
large flake knife, 5 pieces of debitage, and 3 unidentifiable mammal bone fragments
(2 from a very large animal). Charred macrobotanical remains separated from 12.5
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Figure 5.4
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Figure 5.4. Plan showing Features 4 (left) and 19 (right) with surrounding scatter of burned rocks, chipped
stone artifacts, and faunal remains.
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liters of processed flotation samples include a small amount of plateau live oak
wood charcoal. The macrobotanical sample derived from flotation was dated (Beta417728), yielding a conventional radiocarbon age of 2500±30 b.p. with a calibrated
two-sigma date range of 790–535 b.c.
A biface fragment, an untyped dart point fragment, and a core recovered in
Level 11 (98.60–98.50 m) in Excavation Units 1 and 18 may be associated but could
not be linked specifically with Feature 4. Likewise, possibly associated faunal bone
scattered within 30–150 cm of the basin remnant and seated between 98.70 and
98.56 m (average 98.63 m) includes the following: one bison innominate fragment,
two complete bison calcanea, one charred complete right bison astragalus, one bovid
scapula fragment, and one white-tailed deer left femur fragment.
Feature 5
Feature 5 is a largely intact basin-shaped hearth at 99.29–99.08 m in
Excavation Units 8 and 9 west of the block. Its center consists of an approximately
50-cm-diameter by 10–12-cm-deep basin indicated by patchy burned sediment
along the walls and top edges and fill consisting of carbon-stained sandy loam with
scattered charcoal flecks. Lightly oxidized sediment and carbon-enriched fill are most
common in the east half of the basin. A layer of thermally altered rocks caps the basin
fill, dipping to a basal elevation of 99.13 m from its top edges (Figure 5.5). The feature
cross section suggests fuel was fired in the basin, allowed to burn down to coals and
embers, and then covered with a layer of rocks. The layer of rocks extends 57 cm
north-south by 70 cm east-west, with the densest concentration over the west half of
the basin. Rocks on the west side of the basin have little to no intervening sediment,
and the orientation and spacing of most of these suggest they were closely stacked.
Many dip slightly toward the deepest part of the basin. Most rocks are tabular but
somewhat blocky and only about 2.5–5.0 cm thick. A large irregular cobble is on
the west edge of the basin. Many rocks exhibit clear color changes, and at least one
appears to have cracked in place, but none exhibit severe thermal alteration. The
hearth is surrounded by a 105x85-cm apron of sediment that is slightly darker,
damper, and more loosely consolidated than the surrounding sediment. Possibly
organically enriched, the 5-cm-thick zone of darker sediment was discernible from
the same elevation as the top of the basin (ca. 99.20 m). A 20x25‑cm area of lightly
oxidized sediment was exposed along the northeast edge of the darker area, and
several burned rocks are scattered between it and the hearth. Aside from scattered
small to fine root growth, the feature appears to be little disturbed.
Feature 5 contained 54 burned rocks weighing 14.95 kg. Maximum
dimensions are as follows: 3 are 15–20 cm, 7 are 10–15 cm, 33 are 5–10 cm, and
11 are 0–5 cm. Burned rocks are mostly quartz followed by schist and granite with
fewer pieces of sandstone. Four pieces of sandstone are recycled metate, mano,
and indeterminate ground stone fragments. The feature matrix yielded 15 pieces
of debitage, 2 large mammal and 2 large bird bone fragments (all charred), and 5
unidentifiable faunal bone fragments. In addition, an almost complete unburned
artiodactyl lumbar vertebra was resting directly on the densest portion of the burned
rock layer. Charred macrobotanical remains separated from 24 liters of processed
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Figure 5.5. Photograph of Feature 5 showing layer of burned rocks above underlying basin.

flotation samples include a Chenopodium spp. seed and wood charcoal from plateau
live oak, the red oak group, unspecifiable oak, and unspecifiable hardwood. The
wood charcoal was dated (Beta-417733), yielding a conventional radiocarbon age
of 1590±30 b.p. with a calibrated two-sigma date range of a.d. 410–540.
Feature 7
Feature 7 is a small basin-shaped hearth remnant at 99.31–99.22 m in the
northwest quadrant of the block. Possibly constructed of rocks taken from adjacent
Feature 8, Feature 7 is a roughly circular, 38x34-cm cluster of 10 burned rocks
composed of a perimeter of insloping clasts around 3 interior rocks (Figure 5.6).
Several thick tabular perimeter rocks tilt inward at 30–45° angles, suggesting a
basin remnant less than 10 cm deep. Feature rocks are separated by 2–5 cm of
loosely consolidated dark brown (7.5YR 3/4) sandy loam with few fine gravels. Rare
charcoal flecks were noted throughout, and extremely subtle carbon staining and
hints of burned sediment were observed in its north half. Feature 7 was minimally
disturbed by fine to small root growth and burrowing insects. While the feature
characteristics suggest a small expediently constructed hearth, it is also possible
that some feature rocks were robbed for use elsewhere, leaving only the basal portion
of a once-larger thermal feature.
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Figure 5.6

Figure 5.6. Photograph of pedestaled Feature 7.

The 10 rocks weigh 3.1 kg. Half are 5–10 cm in size, and half are 10–15 cm.
Seven are quartz, 2 are sandstone, and 1 is schist. The feature matrix yielded 3 pieces
of debitage and 3 unidentifiable faunal bone fragments. Charred macrobotanical
remains separated from 8 liters of processed flotation samples include small
quantities of wood charcoal from plateau live oak, the red oak group, uspecifiable oak,
and unspecifiable hardwood. The macrobotanical sample was dated (Beta-417731),
yielding a conventional radiocarbon age of 540±30 b.p. with calibrated two-sigma
date ranges of a.d. 1315–1355 and 1390–1435.
Feature 11
Feature 11 is an earth oven remnant at 98.98–98.72 m in the central portion
of the block. The top was at about the same level as the top of rockless basin Feature
9 situated 30 cm to the southeast. The upper portion is a 50x40-cm pile of blocky
angular to subangular burned rocks with a curved north side that may mark the
outside edge of an indistinct basin remnant (Figure 5.7a). Underlying rocks track to
the south-southwest with depth, diving in a continuous jumble from top to bottom
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and ending with a 30x25-cm group of thick tabular rocks slightly offset from the
highest rocks (Figure 5.7b). The horizontal and vertical arrangement of the rocks in
and to the south of this group suggest a partially cleaned-out basin 70–80 cm long,
about 55 cm wide, and at least 26 cm deep. Rocks in the upper part of the main
group generally tilt southward, most with the flattest surfaces up. Many of these
partly overlap with little to no intervening sediment. Several are cracked in place.
The feature matrix is very well-consolidated brown silty sandy loam with few fine
to small gravels and occasional charcoal flecks and fragments of oxidized sediment.
Charcoal is most common around the lowest rocks. Carbon-enriched sediment was
not observed in the feature fill, and the basin edges and rim are not marked by
carbon staining or burned sediment, which suggests a fire was built on top of rocks
lining an excavated basin. Feature 11 was disturbed by small to medium-sized tree
root growth and insect activity.
The 56 burned rocks weigh 7.6 kg. Thirty-four are 5–10 cm in maximum
dimension, and 22 are 0–5 cm. The rocks are primarily thick tabular to irregular,
angular to subangular blocky fragments of quartz, schist, and sandstone with
some pieces of granite. Feature matrix yielded a large flake scraper, 18 pieces of
debitage, 2 mammal bone fragments (1 from a large animal), and 5 unidentifiable
bone fragments. Macrobotanical remains separated from 35 liters of processed
flotation samples include small quantities of wood charcoal from plateau live oak
and unspecifiable oak and a tiny fragment of indeterminate carbonized botanical
material. The macrobotanical sample derived from flotation was dated (Beta417734), yielding a conventional radiocarbon age of 2240±30 b.p. with calibrated
two-sigma date ranges of 390–345 and 325–205 b.c.
A bifacial knife, a unifacial scraper, and several pieces of debitage were recovered
between 99.10 and 99.00 m within 1.4 m west of Feature 11. Mapped faunal elements
seated from 99.01 to 98.98 m less than 1 m west of the feature include a bison right
tibia fragment, a complete bison right astragalus, a right tibial diaphysis fragment from
a very young bovid, and a right tibial diaphysis fragment from a young artiodactyl.
Feature 12
Feature 12 is one of several burned rock features on or near the contact with
moderately to well-consolidated clayey sediment exposed at the base of excavations in
the southwest quadrant of the block. It is a basin-shaped hearth remnant exposed at
98.85–98.73 m. The feature consists of a 40x30-cm concentration of burned rocks in
an oval 50x40x7-cm basin remnant (Figure 5.8a). Basin fill is very well-consolidated,
dry sandy loam to sandy clay loam with rare fine to small gravels and scattered
common carbonate masses. No charcoal, carbon-enriched sediment, or oxidized
sediment was observed. Feature rocks include three tabular pieces of schist (each
about 3 cm thick) resting flat or nearly so in the center of the basin floor (Figure
5.8b). Two of these were immediately adjacent to each other. These are surrounded
and overlain by a jumbled arrangement of generally blocky angular to subangular
rocks and cobbles of various sizes. Many slope downward toward the center of the
basin. One large clast cracked in place. Feature 12 was minimally impacted by
some small root growth.
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Figure 5.7

a

b
Figure 5.7. Photographs of Feature 11. (a) Upper part soon after exposure; (b) oblique view after the removal
of some rocks and fill from the west half.

Figure 5.8
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a

b
Figure 5.8. Photographs of Feature 12. (a) View during excavation with sediment removed from its south half;
(b) view after full exposure.
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The 27 burned rocks weigh 7.5 kg. Eight are 10–15 cm across, 8 are 5–10 cm,
and 11 are 0–5 cm. The rocks, particularly the bottoms, are covered to varying
degrees by carbonate rinds that affected thermal modification assessments and raw
material type identifications. Rocks identifiable to raw material type are 10 granite
and other igneous, 3 schist, and 1 sandstone. The feature matrix yielded 3 pieces of
microdebitage and 2 unidentifiable faunal bone fragments. Charred macrobotanical
remains separated from 7 liters of processed flotation samples include a small
quantity of wood charcoal from plateau live oak and unspecifiable hardwood.
Feature 12 is just below a roughly 4-m-diameter scatter of burned rocks,
fractured faunal bones, and chipped and ground/battered stone artifacts that likely
marks a prehistoric occupation surface (not designated as a feature). The Feature
12 basin could have been excavated from this surface. Artifacts (n = 9) and faunal
bones (n = 16) mapped in this area have an average basal elevation of 98.92 m (range
of 98.99–98.88 m). A Stage 2 biface was found about 2 m to the east-southeast at
98.90 m. Two pairs of manos/hammerstones and anvils were found about 60 cm apart
just south and west of Feature 12; all were resting between 98.87 and 98.90 m. Most
of the mapped faunal bones were scattered north, east, and south of the hammers
and anvils, within 1–2 m of Feature 12. Some of the bison (n = 6) and bovid (n = 4)
elements in this area include an almost-complete left astragalus, a right calcaneus,
a distal right radius-ulna fragment, a proximal right radius fragment, a distal right
tibia fragment, a distal left femur fragment, a right femoral head, a left innominate
fragment, a left scapula fragment, and two juvenile thoracic vertebrae. The bison
distal femur fragment is charred and has two oval holes in the distal condyle.
Identifiable white-tailed deer and artiodactyl elements are a complete charred
astragalus and an almost-complete thoracic vertebra; these are south of the manos/
hammerstones and anvils and Feature 12.
Feature 15
Feature 15 is a small cluster of burned and thermally fractured rocks at
98.79–98.69 m in the southwest quadrant of the block. This 32-cm-diameter group
of rocks is in a 3–4-cm-deep basin dug into moderately to well-consolidated, brown
(7.5YR 4/4), fine-grained sandy clay loam with occasional carbonate flecks (Figure
5.9). Feature dimensions are based on rock positions, since intervening sediment is
identical in composition and consolidation to the surrounding matrix. No charcoal,
carbon-enriched sediment, or burned sediment was observed among these rocks.
Subtly darker sediments south of Feature 15 may be remnant carbon staining or
the result of root growth. Moderately disturbed by tree root growth, Feature 15
may be the basal remnant of a disturbed hearth or a discard pile derived from a
nearby feature.
Feature 15 is composed of eight clasts with a combined weight of 3.4 kg.
One is 15–20 cm in maximum dimension, two are 10–15 cm, and five are 5–10 cm.
Two each are of schist, quartz, granite, and sandstone. Seven are arranged around
a central lowest rock. Three smaller rocks on the southeast edge are set tightly
against each other. The other rocks lean against the lowest rock or sit loosely against
each other. All but two exhibit thermal alteration (typically a color change). Four
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Figure 5.9

Figure 5.9. Photograph of Feature 15 prior to excavation.

are thermally fractured, and a large piece of sandstone has a friable structure.
No artifacts or bones were identified during feature excavation, but one piece of
microdebitage was recovered from a processed flotation sample.
Potentially associated artifacts recovered within 10 cm of Feature 15
include a bifacial knife and a mano/hammerstone, both resting at 98.85 m. Other
artifacts collected within about 1 m include a mano/hammerstone at 98.73 m and a
burned mano/hammerstone fragment at 98.70 m. Faunal elements within the same
area include a white-tailed deer right metatarsal fragment, a bovid rib fragment,
the femoral head of a very young bovid, bison right distal femur and innominate
fragments, and a complete bison second phalange. All of these are resting at
elevations between 98.80 m and 98.87 m.
Feature 16
Feature 16 is an earth oven remnant inset in moderately to well-consolidated
substrate at 98.78–98.65 m about 90 cm south of Feature 15 in the southwest
part of the block. It was clipped by Trench 1 dug during survey (Figure 5.10). The
remaining portion consists of a tight concentration of burned rocks in a shallow oval
basin remnant with an irregular floor that is deepest in its southwest quadrant. The
basin remnant is 52x48 cm across with a maximum depth of 10 cm. It is defined
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by the horizontal and vertical positions of the rocks it held, since the basin fill is
indistinct from the surrounding matrix. The feature matrix is damp, brown (7.5YR
4/4), loosely to moderately consolidated sandy loam and clay loam with few fine to
small gravels. Minute carbon flecks were observed during excavation, but these
were rare. No oxidized sediment or carbon staining was observed in the matrix or
on or around the basin. Rocks consist of two layers of large roughly tabular cobbles
resting directly on top of each other in the deepest portion of the basin, with the
blockier cobbles in the bottom layer. Some rocks in the upper layer slope inward
slightly toward the deepest part of the basin while others slope away. The ends of
many of these rocks underlie the ends of adjacent clasts, and most of the rocks in
the deepest part are wedged tightly together. Many of the tightly packed tabular
rocks have 1 cm or less of sediment between them. Most rocks are severely burned
and degraded, and numerous pieces are fractured in place. Other than removal of
the southern portion by Trench 1, minor disturbances include tree root growth north
of the basin and potential animal burrowing
Figure 5.10on its east side.

Figure 5.10. Photograph of Feature 16 at the south wall of the block prior to excavation. The darker sediment
on the wall immediately south of the feature is backfilled Trench 1.

Feature 16 includes 30 larger rocks and numerous smaller burned rocks
and thermally fractured pieces that have a combined weight of 16.7 kg. Five are
15–20 cm across, 7 are 10–15 cm, 18 are 5–10 cm, and 29 are 0–5 cm. Elements
classified according to raw material type consist of quartz (n = 15), sandstone (n = 14),
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granite (n = 10), other igneous (n = 2), and schist (n = 6). Two fractured pieces of
quartz with minor abrasion wear are indeterminate ground stone tools. Two pieces
of debitage were recovered from the feature matrix. Charred macrobotanical remains
separated from 7 liters of processed flotation samples include small quantities of
wood charcoal from unspecifiable oak, the hackberry/elm family, and unspecifiable
hardwood. Possibly associated faunal elements include a white-tailed deer right
metatarsal fragment resting at 98.81 m about 10 cm north of the basin and a bovid
rib fragment seated at 98.80 m about 70 cm to the east.
Feature 19
Feature 19 is a largely intact earth oven at 98.58–98.40 m in the eastcentral part of the block, less than 1 m east of earth oven Feature 4 (see Figure
5.4). It consists of a 90x50-cm concentration of two layers of thermally altered rocks
in moderately to well-consolidated clayey sediment exposed along the base of the
excavation block in the 2Bwb horizon. Rocks in the upper layer are larger than
those in the lower layer, with the deepest rocks in an irregular 5–7-cm-deep basin
remnant in the sandy clay substrate in the south half of the feature. The basin
remnant is definable only by the horizontal and vertical distribution of rocks, as no
oxidized sediment or carbon staining was observed. The matrix is a mottled light
to dark brown clay loam with common to abundant fine to small gravels and rare
charcoal flecks. Most of the rocks are angular to subangular cobbles mixed with
tabular fragments (Figure 5.11). These typically are packed close together with
little to no intervening sediment. Many are on edge or on end, and several slope
down into the basin. Most exhibit varying degrees of heat-derived color change, and
several are cracked in place. Feature 19 was minimally impacted by scattered fine
to small roots and the growth of a 3-cm-diameter tree root through the east edge.
The 58 thermally altered rocks weigh 24.6 kg. Sixteen are 10–15 cm in
maximum dimension, 37 are 5–10 cm, and 5 are 0–5 cm. Identified raw material types
on 49 of these are 45 quartz and 4 tabular granite specimens. The feature matrix
yielded 9 pieces of debitage and 1 unidentifiable bone fragment from a very large
mammal. Charred macrobotanical remains separated from 13.5 liters of processed
flotation samples include very small quantities of wood charcoal from plateau live
oak and unspecifiable hardwood.
A white-tailed deer left femur fragment and a bison innominate fragment
recovered at 98.60 m less than 30 cm west of Feature 19 may be associated but could
not be specifically linked to the feature. A complete charred right bison astragalus
and a bovid scapula fragment seated between 98.65 and 98.56 m about 80–100 cm
away also could be associated.
Feature 20
Feature 20 was identified west of the excavation block during the second
mechanical scraping effort. It was extensively disturbed by tree root growth and
adversely affected by the mechanical removal of sediment in this part of the site.
Feature 20 is a 60x40-cm cluster of rocks at 99.22–99.09 m in a 12–15-cm-deep basin
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Figure 5.11

a

b
Figure 5.11. Photographs of Feature 19. (a) View shortly after initial exposure; (b) view of ongoing exposure.
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remnant (Figure 5.12). Some of the rocks partly overlap, and some tilt downward
to the north and northwest. All of the clasts are separated by intervening sediment
that is indistinct from the surrounding loosely consolidated brown sandy loam.
No charcoal, carbon-enriched sediment, or oxidized sediment was observed. The
25 sandstone, schist, and limestone rocks are angular and subangular cobbles or
thick tabular fragments with a total weight of 7.0 kg. Ten are 10–15 cm across,
3 are 5–10 cm, and 12 are 0–5 cm. All show some degree of thermal alteration,
and several of the sandstone fragments are extremely friable. The feature matrix
yielded 3 pieces of debitage and 1 unidentifiable faunal bone fragment. Charred
macrobotanical remains from 10 liters of processed flotation samples include small
quantities of wood charcoal from plateau live oak and unspecifiable hardwood.
Figure 5.12

Figure 5.12. Photograph of Feature 20 on the floor of a mechanical scrape west of the excavation block.

Feature 23
Feature 23 was exposed in the east-central part of the block after the second
mechanical scrape. A small portion was lost in wall collapse along the east edge
of the initial excavation block, but it did not appear to be truncated from above.
Once slightly larger, the remaining 36-cm-diameter cluster of rocks was exposed
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at 99.07–98.97 m. The remaining rocks include an arc of very closely spaced clasts
framing several more widely spaced rocks on the arc interior. The horizontal and
vertical arrangement of these indicates they were in a 5–7-cm-deep basin (Figure
5.13). The surrounding sediment is moderately consolidated brown sandy loam with
few to common fine to small gravels. Carbon-stained sediment was identified below
5.13
three rocks in the outer arc. FeatureFigure
23 was
disturbed by fine to small root growth,
and a large root passed along its south edge. Despite more-recent disturbance, its
general appearance suggests it also was impacted by prehistoric human activity.

Figure 5.13. Photograph of the east half of Feature 23 in cross section.

The 10 rocks have a combined weight of 3.7 kg and consist of 6 pieces of
granite, 3 quartz, and 1 sandstone. Four each are 10–15 and 5–10 cm in maximum
dimension, and 2 are 0–5 cm. The feature matrix yielded 2 pieces of debitage and 3
unidentifiable faunal bone fragments. Charred macrobotanical remains separated
from 6 liters of processed flotation samples include small quantities of wood charcoal
from acacia/mesquite, unspecifiable oak, and unspecifiable hardwood.
Feature 27
The deepest feature, Feature 27 was first partially exposed at the base of
excavations along the east wall of the block. A 1.0x0.5-m unit (Excavation Unit
91) was opened east of Excavation Unit 88 to facilitate feature exposure, and an
adjacent 1.0x0.5-m unit (Excavation Unit 92) north of Excavation Unit 91 dug to
explore shallower Feature 28 was removed as a 0.6x0.5-m unit from 98.80 to 98.40 m
to expose a larger area around Feature 27. Complete exposure revealed an oval
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50x40‑cm cluster of burned rocks at 98.48–98.34 m, several outlying burned rocks
seated between 98.42 m and 98.38 m, and two ground and battered stone artifacts
within a 100x80-cm area (Figure 5.14). The vertical positions of the single layer of
clasts and three underlying rocks in the central group indicate they are in a 10-cmdeep basin on the well-consolidated clayey contact in the 2Bwb horizon. Rocks in the
center of this cluster are closely spaced, often resting directly against adjacent stones
or partly overlapping; clasts away from the center are typically separated by 1–4 cm
of intervening sediment. The surrounding sediment is dark yellowish brown (10YR
3/6), moist, very well-consolidated clay loam with few to common fine to small gravels.
A few carbon flecks were noted during excavation, but no carbon-enriched or burned
sediment was observed. Feature 27 was minimally impacted by fine root growth.
Figure 5.14

Figure 5.14. Photograph of Feature 27.

The 27 angular to subangular rocks and cobbles that compose the central
group have a combined weight of 8.5 kg. One is 15–20 cm in maximum dimension,
8 are 10–15 cm, 16 are 5–10 cm, and 2 are 0–5 cm. Raw material types include 17
pieces of sandstone, 4 quartz, and 3 each of schist and granite. Most exhibit light to
moderate thermal color change. The feature matrix yielded 3 pieces of debitage and
2 unidentifiable faunal bone fragments. Charred macrobotanical remains separated
from 10.5 liters of processed flotation samples consist of a very small quantity of
unspecifiable oak wood charcoal.
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Several burned rocks seated at 98.62–98.46 m within 1 m of the central group
probably are associated. In addition, a large granite anvil at 98.35 m just 10 cm
north of the central burned rock group and a sandstone mano at 98.45 m about
20 cm northeast are likely associated. The thick rounded sandstone mano is acidetched, has one flat facet, and has at least one wide groove on another. The anvil is
roughly 25x15x20 cm and weighs 14.9 kg (Figure 5.15). Several protuberances on
the upturned side are rounded and smoothed, and similar wear is visible on other
facets. The size and weight of the anvil indicate its presence adjacent to Feature 27,
and by extension the mano, is not coincidental. Thus, Feature 27 appears to be a
shallow basin-shaped hearth that was used in conjunction with these two artifacts
to process bone and perhaps cook foodstuffs.
Figure 5.15

Figure 5.15. Photograph of Feature 27 showing the large granite anvil on the north side of the hearth. The
sandstone mano is the rounded object slightly to the right of the anvil.

Feature 28
Feature 28 was partially exposed along the east wall of the main excavation
block, which prompted placement of an adjacent 1.0x0.5-m unit (Excavation Unit 92)
for full exposure. It is a 45x35-cm cluster of thick tabular and irregular angular to
subangular cobbles and two nearby rocks at 98.98–98.78 m. The full feature covers
a 60x55-cm area. The central rocks, in a single layer, are closely spaced with partial
overlap of some insloping rocks on the outer edge (Figure 5.16). Their horizontal
and vertical arrangements suggest they were in a basin that was no more than
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10 cm deep. The surrounding sediment is moderately consolidated dark reddish
brown (5YR 3/4) sandy loam with common fine to small gravels. The sediments are
neither carbon enriched nor visibly burned, but rare charcoal flecks were observed
just below the rocks. Occasional fine roots and some insect burrows were observed
in and around this feature. Feature 28 may be a little-disturbed single-use hearth
Figure
5.16 by prehistoric human activity.
or the base of a larger thermal feature
disturbed

Figure 5.16. Photograph of the pedestaled central group of rocks in Feature 28.

The 16 rocks weigh 7.6 kg. Seven are 10–15 cm across, and 9 are 5–10 cm.
Identified raw material types on 13 of these rocks are 6 sandstone, 4 schist, and 3
granite. Some are moderately to severely burned, and a few are cracked in place.
The feature matrix yielded 1 piece of debitage, and a charcoal sample was collected
just below the feature rocks. Charred macrobotanical remains separated from a 5.5liter flotation sample consist of a small quantity of unspecifiable hardwood charcoal.
The combined charcoal and macrobotanical samples were dated (Beta-417726),
yielding a conventional radiocarbon age of 4120±30 b.p. with calibrated two-sigma
date ranges of 2865–2805 and 2775–2580 b.c.
Feature 29
Feature 29 was partially exposed along the north wall of the block. The
remainder was exposed in 1.0x0.5-m Excavation Unit 100, which was offset from
the rest of the block grid to facilitate expedient feature exposure and excavation. It

71

72

Data Recovery Excavations at 41MS99
is a 95x75-cm earth oven remnant at 98.93–98.72 m. It includes a dense 85x65‑cm
central concentration surrounded by several nearby clasts, all within a moredispersed low-density burned rock scatter (Figure 5.17a). Rocks in the central
concentration are a tight jumbled mix of partly to completely overlapping angular
to subangular rocks and cobbles and tabular stones. In places, the lower part of
this group rests on thick, tabular, insloping, medium-sized to large pieces of schist
and sandstone (Figure 5.17b). Most of the rocks in this group are directly atop
underlying clasts or are separated by less than 1 cm of intervening sediment. The
vertical distribution of the rocks in the central concentration indicates they are in
a basin about 12 cm deep (Figure 5.17c). Feature rocks were subjected to extreme
heat. Many are friable, and many have marked color changes. The surrounding
sediment is moderately consolidated dark yellowish brown (10YR 3/6) sandy silty
loam with few fine to small gravels and very rare charcoal flecks throughout. No
carbon-enriched or burned sediment was observed.
The 100 rocks weigh 24.3 kg. Two are 15–20 cm in maximum dimension,
20 are 10–15 cm, 64 are 5–10 cm, and 14 are 0–5 cm. Raw material types include
35 pieces of sandstone, 19 pieces each of schist and granite, 12 other igneous, and
15 quartz. A thin sandstone grinding slab found among the heating elements
has abrasion wear and light battering wear on both sides and vertical abrasion
wear in a natural vesicle on one face. The feature matrix yielded a small unifacial
graver, 28 pieces of debitage, and 13 unidentifiable faunal bone fragments. Charred
macrobotanical remains separated from 69 liters of processed flotation samples
consist of a small fragment of carbonized acorn nutshell and small quantities of
wood charcoal from plateau live oak, unspecifiable oak, and unspecifiable hardwood.
The macrobotanical sample was submitted for dating (Beta-417730), yielding a
conventional radiocarbon age of 2360±30 b.p. with calibrated two-sigma date ranges
of 535–530 and 520–385 b.c.
Feature 30
Feature 30 is a disturbed burned rock feature at 99.04–98.84 m along the
north edge of the block. This elongated 93x44-cm cluster consists of a disturbed
hearth remnant at is south end with four rocks dispersed to its north. The closely
spaced south group of rocks is about 45 cm in diameter. The feature is ringed
primarily on the west and south by an elliptical scatter of burned rocks dispersed
between 60 and 100 cm from its center in Excavation Units 60–62 and 96 (Figure
5.18). Recorded basal elevations suggest that many of the rocks in the surrounding
ca. 2-m-diameter scatter could be derived from partial clean out of Feature 30.
Bottom elevations for the 13 rocks in the disturbed hearth remnant suggest these
are along the west edge of a 6-cm-deep basin. Several tabular cobbles in the outer
part of the basin are on edge, leaning against each other, and dip down to the east.
The lowest rocks in the group are just east of these, and several tilt down in an
easterly direction. Rocks in the basin remnant are closely spaced, sometimes with
little to no intervening sediment. Clasts to the west and north of these, presumably
outside the basin, have slightly higher basal elevations, are randomly oriented,
and are typically separated by several centimeters of sediment. The surrounding
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Figure 5.17

a

b

c
Figure 5.17. Photographs of Feature 29. (a) Upper portion; (b) after removal of the uppermost
rocks in the southeast half (note the two dark tabular clasts at the bottom edge of the rock
concentration); (c) looking northwest at the basin-shaped cross section after removal of rocks in
the southeast half and the uppermost rocks in the northwest half.
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sediment is loosely to moderately consolidated brown sandy loam with few fine to peasized gravels and rare larger gravels (2–3 cm across). No charcoal, carbon-enriched
sediment, or burned sediment was observed. Fine root growth was prevalent, and
a few small roots were noted in the surrounding area. The horizontal and vertical
arrangements of the rocks suggest Feature 30 is a basin-shaped hearth that was
largely cleaned out prehistorically. The surrounding elliptical scatter of burned
rocks supports this argument.
Figure 5.18
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Figure 5.18. Plan of Feature 30 with surrounding scatter of burned rocks, chipped stone artifacts, and faunal
remains.
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The 18 burned rocks recorded as part of the feature (excluding the
surrounding scatter) have a combined weight of 8.9 kg. One is 15–20 cm in maximum
dimension, 10 are 10–15 cm, 6 are 5–10 cm, and 1 is 0–5 cm. These include blocky
angular to subangular rocks and cobbles, tabular cobbles, and large irregular
cobbles that exhibit varying degrees of burning and thermal color alteration. Raw
material types include 8 sandstone, 6 granite, and 4 quartz. Recycled sandstone
tool fragments identified among the heating elements include a double-faceted
mano and a mano/hammerstone. In addition, the feature matrix yielded 4 pieces of
debitage, 1 unidentifiable mammal bone fragment, and 8 unidentifiable faunal bone
fragments. Charred macrobotanical remains separated from 9.5 liters of processed
flotation samples consist of small quantities of wood charcoal from the white oak
group, unspecifiable oak, and unspecifiable hardwood.
The association of the surrounding elliptical burned rock scatter with
Feature 30 is somewhat conjectural. Less pronounced than the burned rock scatter
around Feature 14 (see below), it is composed of at least 30 rocks in Levels 6 and 7
(99.10–98.90 m) in Excavation Units 60–62 and 96. Twelve burned rocks documented
outside of Feature 30 in Excavation Unit 96 (Levels 6 and 7) have a combined weight
of 3.3 kg. Burned rock weights in the other three units are not known, since the
scatter crosses only parts of these, and burned rock data were typically figured by
level across an entire unit outside of features. Other potentially associated items
recovered within about 1 m of the center of Feature 30 include a flake knife, an
almost-complete bison left astragalus, and a faunal bone fragment, all seated at
99.00–98.93 m.
Burned Rock Concentrations
Feature 17
Feature 17 is composed of 10 burned rocks dispersed over a 50x45-cm area
at 98.78–98.70 m in the southwest quadrant of the block (see Figure 5.1). It was
not recognized until after Level 9 (98.80–98.70 m) in Excavation Unit 43 was dug,
which came after excavation of adjacent Excavation Unit 39. The rocks composing
this feature were mapped on the level forms but were not otherwise separated from
the burned rocks documented in Level 9 in both units.
Feature 18
Feature 18 was partially exposed in the southwest corner of Excavation Unit
51 opened 35 cm north of Trench 6 in the east part of the project area (see Figure
5.1). The exposed part was left in place for later investigation. Since part of it lay
unexposed west of the unit wall and north of the trench, a 60x40-cm excavation
was set up at the intersect of these, and the overlying sediment was removed to an
elevation of 98.80 m. Excavation from this point exposed the remainder of the feature.
Feature 18 is a tight, almost linear cluster of rocks with a few small outliers
at 98.76–98.55 m on a moderately consolidated clayey contact in the 2Bwb horizon
(Figure 5.19). It is 65 cm long, has a maximum width of 40 cm, and is composed of
several large cobbles and numerous smaller rocks stacked loosely atop one another.
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Basal elevations on this group drop 3–4 cm from northwest to southeast, but there
was no evidence to suggest the rocks are in a basin. Three rocks in this group exhibit
slight thermal discoloration, and several charcoal flecks were observed below one
of those, but the remainder of the feature rocks do not appear to be thermally
altered. Feature 18 is just below a clear to gradual burrowed boundary between
loosely consolidated brown to dark brown silt loam and moderately consolidated
light brown silty clay loam, with pervasive fine to small gravels and common larger
gravels along the transition. Feature 18 is slightly disturbed by fine to small root
growth and rodent burrowing.
Figure 5.19

Figure 5.19. Photograph of Feature 18.

The 16 rocks weigh 17.3 kg. Three are 25–30 cm in maximum dimension, 1 is
15–20 cm, 3 are 10–15 cm, 5 are 5–10 cm, and 4 are 0–5 cm. The rocks are primarily
blocky rounded to subangular cobbles, cobble fragments, and smaller rocks, with
some angular clasts and a few thick tabular pieces with rounded edges. Raw material
types identified on 13 clasts are 4 each of schist and sandstone, 3 granite, and 2
quartz. The largest pieces were closely inspected for battering and grinding wear,
but none was observed. A fragmented large mammal bone exposed about 30 cm
southwest of the main group of rocks was collected as part of the feature. One other
unidentifiable faunal bone fragment and a small quantity of charred macrobotanical
material were separated from 10 liters of processed flotation samples.
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The derivation of Feature 18 is unclear. Its linear appearance and absence
of artifacts suggest it is the result of natural processes, although the large size of
some of the cobbles suggest otherwise. There is no indication that it is of historic
or modern origin, even though it is only about 65 cm below a previously exposed
historic surface. Feature 18 may be an extensively disturbed prehistoric thermal
feature, but aside from three slightly discolored rocks and a few charcoal flecks,
there is little to support this interpretation.
Discard Piles
Feature 10
Feature 10 is a 42x33-cm cluster of burned rocks at 99.07–98.97 m in the
northwest quadrant of the block. The 12 rocks are dispersed in a single layer of
stones typically separated by 2 cm or more of sediment (Figure 5.20). Basal elevations
dip from south to north by 7 cm, and the vertical positions of some of the larger
stones suggest a basin remnant, although no certain evidence for one was identified.
Two rocks may have cracked in place. The surrounding matrix consists of loosely
consolidated dark grayish brown (10YR 4/2) silt loam with few fine to small gravels
and rare charcoal flecks. Small and large root tracks passed directly over the feature
in Level 5 (99.20–99.10 m), and several fine to small roots were growing among the
rocks. Feature 10 may be discard pile or an extensively disturbed hearth remnant.
Numerous pieces of burned rock, some quite large, are scattered within 1 m of the
Figure 5.20
feature in Levels 5 and 6.

Figure 5.20. Photograph of Feature 10 prior to excavation.
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The 12 clasts weigh 2.9 kg. One is 10–15 cm in maximum dimension, 9 are
5–10 cm, and 2 are 0–5 cm. The rocks were primarily thick tabular to irregular
blocky fragments of quartz and sandstone. Flake scars on one piece of quartz
indicate it was used as a core prior to serving as a heating element. The feature
matrix yielded 8 pieces of debitage. Charred macrobotanical remains separated
from 6.5 liters of processed flotation samples include small quantities of wood
charcoal from plateau live oak, unspecifiable oak, and unspecifiable hardwood. The
combined macrobotanical sample was dated (Beta-417732), yielding a conventional
radiocarbon age of 2460±30 b.p. with calibrated two-sigma date ranges of 760–680
and 670–430 b.c. Faunal elements recovered within 1 m of the feature include a
complete bison first phalange at 99.07 m, an almost-complete right bison central
and fourth tarsal at 99.02 m, and an artiodactyl tooth fragment at 99.00 m.
Feature 21
Feature 21 was identified along the west edge of the block during the second
mechanical scraping effort. It was impacted by rodent activity, extensively disturbed
by tree root growth, and adversely affected by mechanical removal of sediment
in this part of the site. It is a 38x25-cm, roughly linear group of burned rocks at
99.23–99.16 m in the northwest corner of what would later be designated Excavation
Unit 103. The remaining rocks and a few adjacent divots were separated by at least
a few centimeters of sediment. Basal elevations for these showed no indication of a
basin. No charcoal, carbon-stained sediment, or burned sediment was observed in
the surrounding loosely consolidated dark brown sandy loam. The seven remaining
rocks, three pieces each of quartz and granite and one of sandstone, have a combined
weight of 1.6 kg. One is 10–15 cm across, five are 5–10 cm, and one is 0–5 cm.
The feature matrix yielded five pieces of debitage, four unidentifiable faunal bone
fragments, and a very small quantity of charred macrobotanical material.
Feature 24
Feature 24 is in the central portion of the block. Rocks on its west edge
were exposed and left in place in Excavation Unit 27 before the rest of the feature
was exposed in adjacent Excavation Unit 57 during the second phase of manual
excavation. Approximately 10–15 cm of the feature was lost to wall collapse during
the intervening mechanical scrape. The remaining crescent-shaped cluster of rocks
is 44x24 cm across, but it probably originally was 35–40 cm wide (Figure 5.21).
Feature rocks were documented from 98.80 and 98.60 m, with the average basal
elevation being 98.66 m. Although spatially grouped, the vertical positions of these
provide no hint of a surrounding basin. The bases of the largest clasts in the center
of the group are higher than the bottoms of several smaller rocks around them. The
north half of the cluster is only one rock thick, and the south half contains numerous
smaller fragments beneath the topmost layer. Most are separated by at least 2–3 cm
of sediment. The surrounding sediment is loosely consolidated dark brown sandy
silty loam with rare to few fine and small gravels. Rare charcoal flecks were noted
below the largest cobbles and below an underlying faunal element, but no carbonstained sediment or burned sediment was observed. In addition to wall collapse,
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the feature was minimally disturbed by fine to small root growth and burrowing
insects. The vertical positions of the rocks in Feature 24 suggest it is a discard pile
composed of thermal elements and other materials cleaned out of a nearby feature,
possibly Feature 4. The fact that none of the faunal elements on the edges or directly
below the rock cluster are burned supports this argument and suggests these may
have been on a prehistoric surface when the rocks were dumped.
The 13 rocks recovered have a combined weight of 4.6 kg. Four are 10–15 cm
in maximum dimension, 2 are 5–10 cm, and 7 are 0–5 cm. Raw material types
identified for 9 clasts are 5 quartz, 3 granite, and 1 schist. A complete left whitetailed deer astragalus was recovered below the largest rock, and a bovid right
innominate fragment and an unidentifiable bone fragment from a very large
mammal were resting at 98.80 m on the west edge. As noted above, none of these
elements is charred. An artiodactyl innominate fragment also was recovered within
10 cm of the feature at 98.72 m. The feature matrix yielded 4 pieces of debitage, 5
unidentifiable faunal bone fragments, and charred macrobotanical remains. Three
charcoal samples also were collected. A combined charcoal and macrobotanical
sample was dated (Beta 417725), yielding a conventional radiocarbon age of
2580±30 b.p. with calibrated two-sigma date ranges of 815–750, 685–670, 635–620,
and 615–590 b.c.
Flat Hearths
Feature 8
Feature 8 is an elongated 85x60-cm cluster of rocks immediately west of
Feature 7 in the northwest quadrant of the block (Figure 5.22). The rocks extend
from 99.31 to 99.16 m, with the basal depths dipping only 4 cm across the long
axis of the scatter. The horizontal and vertical arrangements of the rocks suggest
this cluster includes an extensively disturbed, roughly 50-cm-diameter flat hearth
remnant at its center surrounded by several dispersed clasts. Five rocks on the
west edge are leaning against each other, or nearly so, and slope down to the east.
A large sandstone cobble about 35 cm east of these dips slightly to the west. The
feature matrix is well-consolidated dark brown silty sandy loam with occasional
charcoal flecks and a few fine to small gravels. Feature 8 is slightly disturbed by
insect activity and fine to small root growth. A small root extends below the center
of the feature, and a larger root track is below its west half. The feature likely was
disturbed by prehistoric human activity, and the spatial proximity and vertical
parity between Features 8 and 7 raises the possibility that rocks from Feature 8
were robbed for use in Feature 7.
The 23 burned rocks weigh 6.56 kg. Seven are 10–15 cm in maximum
dimension, 12 are 5–10 cm, and 4 are 0–5 cm. Thirteen are quartz, 7 are schist, 2
are sandstone, and 1 is granite. The feature matrix yielded 5 pieces of debitage and
3 unidentifiable faunal bone fragments. Macrobotanical remains separated from
20.5 liters of processed flotation samples include 1 Chenopodium spp. seed, a small
quantity of unspecifiable oak wood charcoal, and 3 tiny fragments of indeterminate
carbonized botanical material.
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Figure 5.22. Photograph of Feature 8 prior to excavation.

Feature 13
Feature 13 is a moderately disturbed flat hearth remnant exposed at 98.83–
98.71 m in the southwest quadrant of the block, about equidistant from Features
12 and 15. It is a dense 35-cm-diameter cluster of burned rocks with other rocks
dispersed to the south and east; the entire feature measures 75x60 cm across (Figure
5.23). Most rocks in the core overlap or are stacked directly atop each other. Some
of these dip toward the center by 3–6 cm, and some tilt away. None of these clasts
form a discernible pattern. Rocks across the feature share a range of overlapping
elevations, and the lowest are resting on or just above a contact with moderately to
well-consolidated clayey sediment exposed along the base of the excavation block
in the 2Bwb horizon. The surrounding matrix is light brown to dull reddish brown
sandy loam that grades to clay loam with depth. Very subtle carbon staining and
rare carbon flecks were observed around and primarily below the densest group of
rocks. The feature was impacted by fine to small root growth and burrowing insects.
The 30 rocks have a combined weight of 6.4 kg. Composed of tabular elements
and angular cobbles, 2 are 10–15 cm in maximum dimension, 18 are 5–10 cm, and
10 are 0–5 cm. Calcium carbonate rinds hindered confident thermal modification
assessments and raw material type identifications. Most exhibit at least light to
moderate heat-generated color changes, and several are clearly thermally fractured.
Rocks identifiable to raw material type (n = 25) include 10 schist, 5 granite, 4
quartz, 3 sandstone, and 1 piece each of limestone and chert. One of the pieces of
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Figure 5.23

Figure 5.23. Photograph showing the densest portion of Feature 13 and some of the rocks dispersed to the south.

sandstone is a double-faceted metate. The piece of chert is a hammerstone that was
resting on top of the 35-cm-diameter cluster of burned rocks. The feature matrix
yielded 8 pieces of debitage, an unidentifiable fragment of large bird bone, and 4
other unidentifiable faunal bone fragments. Identifiable macrobotanical remains
separated from 11 liters of processed flotation samples include a small quantity of
wood charcoal from unspecifiable oak and hardwood. The macrobotanical sample
was dated (Beta-417735), yielding a conventional radiocarbon age of 2300±b.p. with
calibrated two-sigma date ranges of 405–355 and 285–235 b.c.
Potentially associated items recovered within 10 cm include a large piece of
debitage resting at 98.84 m and a stone-tool-cut charred long bone fragment from
a bison-sized animal at 98.87 m. Other possibly associated artifacts found within
about 1 m include a bifacial knife, a mano/hammerstone, and a hammerstone, all
resting at 98.85 m. Faunal elements found within the same area include the right
femoral head from a very young bovid and a complete bison second phalange at
98.85 and 98.87 m, respectively. A bison right distal femur fragment and innominate
fragment are at 98.83 and 98.85 m about 60 cm east of the phalange.
Feature 14
Feature 14 is a large burned rock feature identified in nine units along the
north edge of the block. It is just above the moderately to well-consolidated clayey
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contact exposed at the base of excavations in the 2Bwb horizon. Feature 14 was
partially exposed in Levels 8 and 9 (98.90–98.70 m) in the southwest corner of
Excavation Unit 2 in late May 2014 and left in place pending complete exposure in
the surrounding units. Additional excavation and postfield analysis revealed Feature
14 consists of a central 45x35-cm cluster of burned rocks (mostly in Excavation Unit
2) surrounded by an elliptical scatter of burned rocks, artifacts, and bones measuring
350 cm east-west by at least 220 cm north-south (Figure 5.24). Most of the rocks in
the surrounding scatter are within a 150-cm arc around the feature center. Gaps
between it and the densest parts of the scatter typically range from 80 to 150 cm.
The central group of rocks is at 98.91–98.75 m. Basal elevations for these range from
98.84 to 98.76 m, for an average of 98.79 m. Their vertical arrangement suggests they
are either on a flat surface or in a very shallow depression. Basal elevations for 79
mapped rocks in the surrounding scatter range from 98.88 m to 98.67 m, averaging
98.80 m; the highest of these top out between 98.95 m and 98.90 m. Most of the lowest
rocks in the scatter are on its east side, which is consistent with the slight west to
east slope of the landform. The horizontal and vertical distributions of the burned
rocks suggest Feature 14 was dispersed across a flat or nearly flat aggrading surface
in at least two episodes. Basal elevations suggest most of the rocks relating to initial
use and clean out were tossed in an elliptical arrangement around the feature core
(average elevation of 98.76 m). A second use and clean out is suggested by slightly
higher basal elevations (average 98.83 m) on numerous rocks mapped between the
feature core and the densest concentration of rocks on the feature perimeter. Most of
the larger rocks from the hypothesized second use were tossed west and northwest
of the feature core. The slight rise in surface elevation suggested by these could be
derived from initial feature clean out, alluvial deposition, or both. It is possible that
some of the rocks in the elliptical scatter may not be associated with the feature.
However, the distinct increase in burned rock counts and weights between Level 7
(99.00–98.90 m) and Levels 8 and 9 (98.90–98.70 m), and a distinct drop-off in rocks
beyond the limits of the mapped scatter (in Levels 8 and 9), strongly suggest that
everything within the scatter is associated. The spatial distribution of the rocks in
Feature 14 indicates it was directly impacted by prehistoric human activity (e.g.,
feature clean out, dismantling, and reuse). In addition, the feature was slightly
disturbed by fine to small root growth and burrowing insects.
The 12 rocks in the central group have a combined weight of 6.7 kg. These
are primarily angular and subangular cobbles with a few smaller roughly tabular
rocks. One is 15–20 cm across, 5 are 10–15 cm, 4 are 5–10 cm, and 2 are 0–5 cm.
These rocks were set close together, with some stacked directly on top of each other.
Several dip slightly to the northeast. Most exhibit some level of heat-generated
color change, and the structural integrity of some is compromised by extreme
heat exposure. This group of rocks is composed of the following raw materials:
5 quartz, 4 granite, 2 schist, and 1 sandstone. The intervening and surrounding
matrix primarily is dark yellowish brown (10YR 3/6) silty clay loam mottled with
areas of very dark brown (10YR 2/2) sediment. Carbonate flecks were noted during
excavation, but no charcoal, carbon-enriched sediment, or oxidized sediment was
observed. No artifacts or bones were attributed to Feature 14 during excavation, but
a flake mapped 5 cm north of the feature center in Level 8 (98.80–98.70 m) probably

83

84

Data Recovery Excavations at 41MS99

Figure 5.24
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Figure 5.24. Plan showing Feature 14 in Levels 8 and 9 (98.90–98.70 m).

is associated. Macrobotanical remains separated from 12 liters of processed flotation
samples include a very small quantity of unspecifiable hardwood charcoal and one
tiny fragment of indeterminate carbonized botanical material.
The surrounding scatter of burned rocks in Levels 8 and 9 (98.90–98.70 m) in
nine excavation units includes 160 burned rocks weighing 45.7 kg. One of these is at
20–25 cm across, 9 are 15–20 cm, 19 are 10–15 cm, 68 are 5–10 cm, and 63 are 0–5 cm.
These include 5 burned ground stone artifacts: 1 complete double‑faceted sandstone

16
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mano, 1 double-faceted indeterminate ground stone fragment, 2 fragments of a
single-faceted sandstone metate, and a double-faceted schist metate. A Tortugas
dart point, 2 pieces of debitage, and an unidentifiable long bone fragment from a
very large mammal were recovered on the south and west sides of the scatter. An
untested, unburned chert nodule manuport found 30 cm south of the scatter also
may be associated. The above-listed artifacts and the bone fragment are seated
between 98.83 m and 98.76 m across a 3.0x2.6-m area. The complete mano, the
schist grinding slab fragment, the double-faceted ground stone fragment, the
Tortugas point, and the bone fragment are lying flat. The mapped artifacts and
faunal bones are but a fraction of the archeological material collected in Levels 8
and 9 across the nine units that encompassed portions of Feature 14. A total of 207
pieces of debitage, a modified fossil shell fragment, and 9 faunal bone fragments
were collected from these levels in the five units that are completely or almost
completely within the feature (Excavation Units 2, 10, 11, 12, and 101). Just over
60 percent of the debitage is from Excavation Units 2 and 101. Bones (all mammal)
include 1 long bone fragment from a very large animal, fragments from large and
medium-sized animals (n = 5), and 3 specimens not classified according to size.
Three bone fragments are charred.
Feature 25
Feature 25 is in the central portion of the block, a little more than a meter east
of Feature 24. Rocks in the south half were exposed and removed in Excavation Unit
13 during the first phase of manual excavation. The remainder later was exposed
along the disturbed south edge of adjacent Excavation Unit 58, after part of the
feature was destroyed by wall collapse during the second mechanical scrape. Later
reconstruction revealed a 75x50-cm feature area that includes a slightly dispersed
60x45-cm group of burned rocks and a 35x20-cm area with scattered fragments of
oxidized sediment, small pieces of well-burned sandstone, and rare charcoal flecks
off its northwest side (see Figure 5.21). Feature rocks were documented from 98.83
to 98.66 m, and the average basal elevation for these is 98.72 m. While the spatial
distribution of the rocks suggest a moderately to extensively disturbed hearth, their
vertical distribution provides no clear indication of a basin remnant. Some partially
overlap and are directly atop each other, other clasts are separated by only a few
centimeters of sediment, and others float in the matrix. The highest rock is a flatlying, 5-cm-thick, tabular piece of sandstone that had cracked in place on the north
edge of the group. These tabular pieces rest on the area with oxidized sediment,
burned sandstone, and charcoal. Charcoal flecks were observed on the west edge of
the burned rock group. The surrounding matrix consists of well-consolidated brown
to dark brown sandy clay loam with few fine to small gravels, rare larger gravels (up
to 10 cm across), and rare carbonate flecks. In addition to wall collapse, Feature 25
was impacted by root growth and burrowing insects, and it probably was disturbed
by prehistoric human activity. Feature 25 probably is a moderately to extensively
disturbed burned rock hearth built on a previously exposed ground surface.
The 19 rocks attributed to Feature 25 have a combined weight of 3.6 kg. Five
are 10–15 cm in maximum dimension, 8 are 5–10 cm, and 6 are 0–5 cm. The rocks
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are thick tabular pieces and angular to subangular blocky cobbles and smaller clasts.
Raw material types were not documented aside from the tabular sandstone at its
north edge. A Frio dart point was recovered below one of the burned rocks. The matrix
also yielded a biface-thinning flake and two other pieces of debitage. Macrobotanical
remains separated from 7.5 liters of processed flotation samples consist of small
quantities of wood charcoal from plateau live oak and unspecifiable hardwood.
The macrobotanical remains were dated (Beta-417727), yielding a conventional
radiocarbon age of 2730±30 b.p. with a calibrated two-sigma date range of 930–810 b.c.
A bovid thoracic vertebra is above the north edge of the area of oxidized
sediment at 98.84 m. Other faunal elements exposed about 1.4 m northeast of the
feature include a fragmented right bison scapula between 98.87 m and 98.77 m and
a bison third phalange fragment at 98.81 m.
Feature 26
Feature 26 is a 55x50-cm oval concentration of burned rocks at 99.08–
98.92 m in the northeast corner of the block. Identified only 3–5 cm below the
floor of the second mechanical scrape, it is a single layer of subangular to angular
rocks and cobbles and a few thick tabular clasts that exhibit varying degrees of
thermal color change (Figure 5.25). Some rest adjacent to each other, but most
are separated by several centimeters of sediment. Some of the larger stones in the
center lie flat, whereas several along the south edge dip down toward the center of
the concentration. Basal elevations for these clasts provide no clear indication of a
basin, but overall the group does dip slightly to the south and southeast by about
2 cm. The surrounding sediment is very well-consolidated brown sandy silty loam
with few fine to small gravels. No charcoal, carbon-enriched sediment, or burned
sediment was observed during feature excavation. The feature was minimally
impacted by fine root growth. Feature 26 could be the basal remnant of a basinshaped thermal feature excavated from a surface removed during the mechanical
scrape, but the absence of a noticeable amount of burned rock in the overlying
mechanically removed sediments suggests otherwise. While the appearance and
spatial association of a surrounding burned rock scatter are suggestive of feature
clean out, the basal elevations on nearly all of these are equivalent to those in the
feature cluster. This suggests Feature 26 is a partly dismantled flat hearth built
on a prehistoric surface or in a very shallow depression.
The 24 rocks have a combined weight of 6.4 kg. One is 15–20 cm across, 5 are
10–15 cm, 13 are 5–10 cm, and 5 are 0–5 cm. Raw material types identified for 21
clasts are 9 sandstone, 7 quartz, 3 schist, and 2 granite. The feature matrix yielded a
quartz bipolar core, 9 pieces of debitage, and 4 unidentifiable faunal bone fragments.
Macrobotanical remains separated from 16 liters of processed flotation samples include
1 small fragment of acorn nutshell, 2 tiny fragments of indeterminate carbonized
botanical material, and small quantities of wood charcoal from plateau live oak,
unspecifiable oak, and unspecifiable hardwood. The acorn nutshell is probably tied
to food preparation rather than incidental inclusion on oak limbs used for fuel. The
macrobotanical sample was dated (Beta-417729), yielding a conventional radiocarbon
age of 2060±b.p. with a calibrated two-sigma date range of 170 b.c.–a.d. 5.
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Figure 5.25

Figure 5.25. Photograph of pedestaled Feature 26 and surrounding burned rocks.

Feature 32
Feature 32 is a disturbed hearth partially exposed on the south wall of the
block, below and slightly southwest of Feature 31, along the moderately to wellconsolidated clayey contact exposed at the base of excavations in the 2Bwb horizon.
Feature 32 includes a 25x15-cm cluster of four burned rocks that was just clipped
by Test Unit 1. This group is closely surrounded by several dispersed clasts and
is flanked on the northeast and east by four battered stone artifacts (Figure 5.26).
Similar to Feature 27, Feature 32 probably is a small flat hearth used in conjunction
with the nearby hammers and anvils, possibly to process bone. The burned rocks and
battered stone artifacts are spread across a 135x105-cm area between 98.70 m and
98.57 m. Basal elevations range from 98.67 to 98.57 m, for an average of 98.62 m.
Most are seated in very well-consolidated light brown to brown sandy clay loam
and silty clay loam with few fine to small gravels and common carbonate flecks.
The overlying sediment primarily is loosely to moderately consolidated sandy loam
with common fine to small gravels. Occasional carbon flecks were observed along the
transition between the two sediment horizons. Small to medium-sized root growth
is common across the feature area, and numerous root casts and krotovina were
observed during excavation.
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Figure 5.26
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Figure 5.26. Plan of Feature 32.

The 4 burned rocks at the feature center are immediately adjacent to each
other or partly overlapping. Most of the dispersed rocks are along an arc within
30–40 cm of this group. The 15 angular, subangular, and rounded burned rocks and
cobbles attributed to Feature 32 have a combined weight of 4.1 kg. One is 22 cm
across, 7 are 5–10 cm, and 7 are 0–5 cm. Raw material types identified for 10 of these
are 8 granite, 1 schist, and 1 sandstone. The largest is a sizeable piece of burned
granite that was not collected because it did not exhibit any discernible use wear.
The recovery of several battered stone artifacts in the immediate area, however,
suggests it may have been briefly used as an anvil, hammer, or both. It was next
to an oblong fractured granite hammerstone. Other artifacts recovered within a
meter of the small burned rock cluster include granite and quartz hammerstones
and a granite cobble used as a hammerstone and anvil. A bovid vertebra fragment
recovered between 2 hammerstones at 98.65 m and 12 unidentifiable mammal
bone fragments (7 from a large animal) recovered in Level 10 (98.70–98.60 m) in
Excavation Unit 16 probably are associated.
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Rockless Basin
Feature 9
Feature 9 was first recognized at 99.02 m in Excavation Units 28 and 36 in
the central portion of the block. At that elevation, it was a roughly 35-cm-diameter
area of carbon-stained sediment with common charcoal fragments, scattered
fragments of oxidized sediment, and a fragment of burned bone traversed by two
root casts. Sizeable fragments of well-oxidized sediment were exposed adjacent
to the stained area (Figure 5.27a). Additional excavation revealed an irregular
11-cm-deep basin in a zone of very well-consolidated sandy clay loam with rare to
abundant carbonate inclusions (Figure 5.27b). The top edge of the basin has an
average elevation of 98.98 m, and its walls are clear across much of the feature
but poorly defined in areas disturbed by root growth. The top of the roughly oval
basin is 65x43 cm across. Basin fill consists of well-consolidated pale brown sandy
loam mixed with common pieces of charcoal and fragments of burned and oxidized
sediment. Carbon-enriched sediment is present above the basin but absent in the
basin itself. Much of the charcoal in the basin is localized in horizontal and vertical
root casts, and the platy structure of most of it suggests burned roots. The walls
and floor of the basin are not burned or carbon stained, but the depression is easily
defined in most places by changes in sediment composition and consolidation and
the presence or absence of charcoal. The feature matrix contained a large quantity
of charcoal, oxidized sediment, three charred but unidentifiable fragments of large
mammal bone, and five unidentifiable faunal bone fragments. An additional charred
faunal bone was identified in an oxidized sediment sample after the faunal analysis
was completed.
The discrete, presumably root-localized pockets of charcoal in the basin are
part of an overlapping, patchy, 1.5x1.2-m area of scattered charcoal flecks with
numerous randomly distributed small circular to oval charcoal concentrations
exposed in Levels 7 and 8 (99.00–98.80 m). All have the appearance of vertical root
burns. This area includes a horizontal 30x15-cm mass of charcoal and sediment
exposed about 40 cm south of the basin at 98.95–98.90 m. The mass is centered over a
larger area of charcoal-flecked sediment about 5 cm deep. The general characteristics
of this area suggest a tree burn, and they are similar to another such area identified
in Levels 6 and 7 (99.10–98.90 m) in Excavation Units 73 and 74 in the southeast
corner of the block. Thus, Feature 9 could be an animal burrow or some other natural
feature at the base of a tree that burned after the void had infilled. Alternatively,
if Feature 9 is cultural, it may be a rockless basin that was filled by the time it was
impacted by the growth and burning of a tree to its immediate south.
LATE HISTORIC/MODERN FEATURES
Postholes
Feature 1
Feature 1 is a basin-shaped posthole identified during the second survey
effort conducted in September 2013. The feature was exposed in Test Units 2 and
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Figure 5.27

a

b
Figure 5.27. Photographs of Feature 9. (a) Carbon-stained sediment, oxidized sediment, and bone just above
the basin; (b.) oblique view of the basin after excavation.
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3 on the north side of Trench 1, along the south edge of the mechanically scraped
area. The feature consists of an oval arrangement of large in-place shim rocks first
exposed at 14 cm below the surface (ca. 99.86 m) in Test Unit 2 (Feature 5.28). The
rocks are up to 40 cm in length and are sandstone and one piece of quartz. Some
are crudely dressed, and all are stacked around a central void that once held a post;
some of the spaces between the larger stones are filled with sandstone chinking.
Pit margins were indiscernible when the highest shim stones were encountered but
were partially apparent when a prepared surface was identified at a depth of about
20 cm (ca. 99.80 m) in Test Unit 3. The oval arrangement of stones is approximately
60 cm in diameter, and the surrounding pit is 80x70 cm. The base of the lowest shim
rock is at 56 cm, and the irregular pit base bottoms out at about 60 cm below the
surface (ca. 99.40 m). Feature 1 did not retain a post remnant, but the central void
formed by the shim rocks is 30–35 cm in diameter. Pit fill is dark brown to black
silty sand and sandy loam.
Artifacts recovered from Feature 1 consist of four fence staples, a tin can cap
fragment, two pieces of clear flat glass, and three flakes. One of the latter is sandstone
and almost certainly is derived from the sandstone cobbles used in Feature 1. The
other flakes are a chert biface-thinning flake and a chert flake fragment. The size
of the posthole, presence of a spatially associated prepared surface, and numerous
nails, fence staples, and other metal hardware items recovered in and around the
Figure 5.28

Figure 5.28. Photograph of Feature 1 after partial exposure in Test Units 2 and 3. Pale orange sediment at
south end is a prepared surface.
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feature suggest it held a structural support post. The 3-cm-thick surface remnant
consists of hard-packed pale orange sediment at or just above the AC-2Ab horizon
contact. It is likely that it was on a previously exposed natural surface. A sand lens
observed along the AC-2Ab contact about 6 m to the northwest in Trench 2 may be
related to the same structure.
Feature 2
Feature 2 is a 28-cm-diameter, trash-filled posthole exposed about 6 m northnorthwest of Feature 1. Identified about 50 cm below the modern surface during the
initial mechanical scrape, the truncated pit extends from 99.56 to 99.27 m. Associated
refuse and terrace geomorphology suggest Feature 2 postdates Feature 1, and it may
have originated at or near the modern surface. Feature 2 contains tightly packed
broken beer and Coca-Cola bottles and small fragments of unburned faunal bone
(Figure 5.29). One of the crushed Coca-Cola bottles was produced at the Big Spring
Ice and Manufacturing Co. in Big Spring, Texas, and several beer bottle fragments
retained partially legible paper labels. The feature fill was quickly excavated to
determine feature morphology and depth, but none of the bottle fragments or faunal
remains were collected due to their recent age.

Figure 5.29

Figure 5.29. Photograph of Feature 2 just after mechanical exposure.
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Refuse Deposit
Feature 6
Feature 6 is a refuse deposit with animal-processing waste found less than
10 cm below the modern surface in the south wall of the mechanically scraped
area, about 2 m southwest of and possibly associated with historic posthole Feature
1. Both features are capped by recent alluvium. Feature 6 was sampled with a
ca. 40x20-cm excavation opened off the block wall. This revealed burned and
unburned faunal bones, pieces of glass, whiteware sherds, a shell casing, wire nails,
unidentifiable metal fragments, and charcoal fragments at 99.81–99.74 m (Figure
5.30). The shell casing and several faunal elements were collected for analysis.
The head of the bronze shell casing is stamped “REM UMC .351 SLR.” This round
was introduced in conjunction with the improved Winchester ’07 autoloading rifle,
which was manufactured until 1957. Both Winchester and Remington produced 351
SL ammunition (Barnes 1993:116). Recovered faunal remains include an almostcomplete right femur from a juvenile white-tailed deer, an almost-complete lumbar
vertebra of a juvenile artiodactyl, an artiodactyl scapula fragment, a hand-sawcut charred vertebra fragment from a very large mammal (probably a cow), and
an unidentifiable large mammal bone fragment. A nine-banded armadillo scute
fragment also was collected.
Figure 5.30

Figure 5.30. Photograph of sampled portion of Feature 6.
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Subsurface Utility Alignments
Feature 3
Feature 3 is a 4-inch-diameter tarpaper wastewater pipe and associated
trench that extends southeast from the VFW Hall to the north-south sewer main
east of the excavation block. Feature 3 was clipped by the far east end of Trench 1
during survey, but the feature was not detected then. Feature 3 extended 14.3 m
across the center of the excavation block and was documented in more than 20
excavation units. First recognized about 30 cm below the modern surface, the
40–50-cm-wide trench extended to maximum depths of 70–90 cm below the surface
and has basal elevations of 99.18 m at the north wall of the block in Excavation
Unit 10 and 98.83 m on the south block wall in Excavation Unit 76 (Figure 5.31).
Trench fill is a mottled mix of local sediments, pockets of imported sand, soft caliche
masses, and limestone gravels. The frequency of caliche and calcareous gravels in
the upper portions suggests it was excavated after imported gravels were spread on
the terrace surface south of the VFW Hall. The Feature 3 trench was mapped when
exposed, and trench fill was typically excavated together with adjacent undisturbed
sediments in units it crossed. In one instance, the segment of trench fill crossing
the southwest corner of Excavation Unit 93 was excavated separately from the
remainder of the unit to prevent its collapse into the excavation block.
Figure 5.31

Figure 5.31. Photograph of the south wall of the excavation block showing the intersect between the Feature
3 utility trench and the ramped floor at the east end of backfilled Trench 1.
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The trench fill contains a mix of prehistoric and historic artifacts and modern
trash. Screened trench fill taken from 99.57–99.00 m in Excavation Unit 93 yielded
three pieces of lithic debitage, the distal end of a right artiodactyl tibia, a thermally
altered rock, a fence staple, and a piece of amber container glass. Only the debitage
and bone fragment were collected.
Feature 22
Feature 22 is a black plastic water line and associated trench exposed in
the northeast corner of the mechanical excavation block when it was expanded and
rescraped. The trench segment delineated on the block floor apparently is a deeper
portion of a narrow trench excavated for water line installation, as no evidence of this
was identified above prehistoric Features 26 and 29 found on the same alignment.
Its top edge on the block floor is about 35 cm lower than the truncated water line
and about 75 cm below the modern surface. Trench fill was visible at a maximum
elevation of 99.40 m beyond the east wall of the mechanical excavation block. The
trench segment exposed at an average elevation of 99.08 m on the block floor was
about 1.65 m long and varied from 50 to 60 cm in width. This was initially sampled
with a 60x50-cm unit to determine what it was, and subsequently another segment
of trench fill was removed in a 50x50-cm unit prior to the excavation of Excavation
Unit 84. The trench floor sloped down from west to east, ending at a maximum
elevation of 98.76 m. The trench fill is a highly mottled mix of light brown to very
dark brown sandy loam, frequent pockets of yellowish brown and orange-brown fineto medium-grained sand and loamy sand, occasional pockets of gray ashy sand, and
carbon-stained sediment. Mottled fill contained common pea-sized gravels, occasional
small to medium-sized carbon fragments, and one small carbonized limb segment.
Trench fill included mixed prehistoric and late historic artifacts and modern
trash. Prehistoric and possible prehistoric materials recovered from the two sample
units include a flake knife, seven pieces of debitage, and three small pieces of
thermally altered rock. Late historic or modern items include four pieces of glass, a
piece of plastic, a wire segment, two unidentifiable metal fragments, and a segment
of the 1.25-inch-diameter pipe used for the water line. Excavated feature fill also
contained a mandible fragment that is similar to that of a striped skunk and a
piece of snail shell.
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CHAPTER 6: THE LITHIC ASSEMBLAGE

This chapter describes all of the chipped, ground, and battered stone artifacts
recovered from the site. Analysis and interpretations based strictly on materials
from the primary component (Analysis Unit 2) are presented in Chapters 9 and 10.
The total assemblage consists of the following: 27 cores, 9,633 pieces of debitage, 44
flake tools, 32 unifacial tools, 2 bifacial drills, 10 bifacial knives, 50 other bifaces,
43 dart points, 4 arrow points, 1 flaked chopper, 1 cobble tool, 10 anvils, 3 pitted
stones, 3 abrading stones, 7 grinding slabs, 14 metates, 15 manos, 2 manos/pestles,
1 mano/pitted stone, 8 manos/hammerstones, 26 hammerstones, 25 indeterminate
ground stone tool fragments, and 8 possible pigment sources. Table 6.1 gives the
distribution of the assemblage by the analysis units defined in Chapter 8. The
chapter begins with a section describing analysis methods. Artifact descriptions
are presented next. The final section details the methods and results of a minimum
analytical nodule analysis.
ANALYSIS METHODS
Chipped Stone Tool Technology and Functional Typology
The classification and technological analysis of the chipped stone tools
followed the basic scheme established by the TxDOT Chipped Stone Analytical
Protocol, Version 2.3, with revisions made by Dockall (2014). In addition, the chipped
and ground stone implements were assigned to functionally distinct tool types
for spatial analysis presented in Chapter 10. As specified in Work Authorization
57714SA003, the identification of tool types and functional classification were to
adhere to several principles. First, tool types were to be defined by analytical unit.
Second, the subdivision of tool types that could not be assigned to a formal tool
category was to follow the methods outlined by Read and Russell (1996), if sample
sizes were appropriate. Third, bifacial artifacts were to be examined for use wear
to distinguish unfinished items from tools, and other chipped stone tool types were
to be examined for use wear as well. Fourth, functional interpretations and the
definition of certain functionally specific tool types were to be based on both tool form
and physical evidence of function (use wear, fracture patterns, and fracture types).
Fifth, different tool forms that were used in similar functions were to be classified as
distinct tool categories. Sixth, tools that were used in more than one function were
to be classified according to their last interpreted usage (if usage was serial, e.g.,
a dart point recycled as a scraper would be classified as the latter) or as multiple
tools if they had multiple functions at the time of discard or loss (e.g., a flake tool
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Table 6.1. Distribution of the lithic assemblage by analysis unit
Artifact Group
Core
Debitage
Flake tool
Uniface, nonspecific
Uniface, anvil retouch
Uniface, beaked
Uniface, converging
Uniface, denticulate
Uniface, notched
Uniface, side
Uniface, end/side
Uniface, end
Uniface, indeterminate
Drill
Biface, knife
Biface, Stage 1
Biface, Stage 2
Biface, Stage 3
Biface, Stage 4
Biface, indeterminate
Biface, deliberate breakage
Dart point
Arrow point
Chopper
Cobble tool
Anvil
Pitted stone
Abrading stone
Grinding slab
Metate
Mano
Mano/pestle
Mano/pitted stone
Mano/hammerstone
Hammerstone
Ground or battered, indeterminate
Possible pigment source

Analysis Unit 1
3
2,072
1
1

3

1
2
1
1
4
2
9
2

1

2
4

6
4

Analysis Unit 2
24
7,186
43
4
2
1
6
2
1
1
2
3
1
8
3
8
5
1
11
8
30
2
1
1
9
3
2
6
11
10
2
1
7
18
19
6

Unassigned
375

1
1
1

1
1
1

1
2
1
2
4

1
1
1
1

1
2
2
2

Total
27
9,633
44
5
3
2
1
9
2
1
2
3
4
2
10
3
10
8
1
16
12
43
4
1
1
10
3
3
7
14
15
2
1
8
26
25
8

with both cutting and scraping wear would be recorded twice). Seventh, broken
tools that could be refit were to be classified as one tool if there was no compelling
evidence to indicate that each fragment was later used in specific different functions.
The analysis followed all of these principles, except the one specifying the
use of Read and Russell’s (1996) approach as an aid in identifying tool types5. The
primary reason that approach could not be used is that sample sizes are not large
enough. Only two groups of chipped stone tools have samples larger than 25 (i.e., the
Another minor departure for the ground and battered stone tools is described below in discussing
the methods for that group of tools.
5
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minimum threshold specified in Work Authorization 57714SA003), unmodified flake
tools and dart points (see Table 6.1). While the total sample of the former exceeds 25,
the number of complete tools in Analysis Unit 2 is only 24. Since Read and Russell’s
(1996) approach involves looking at dimensional data (length, width, thickness, and
length of utilized edge) relative to other variables (use angle, angle of the utilized edge
with the long axis of the flake, and utilized edge curvature), using it on fragmentary
tools is not appropriate. Similarly, the dart point assemblage as a whole is large enough,
but it consists of multiple types represented by one or a few examples, many of which
are either heavily resharpened and reworked proximally and distally or are incomplete
and damaged by projectile impact. These conditions render the sample inappropriate
for analysis using the methods proposed by Read and Russell (1996).
As described below, the inability to apply the Read and Russell (1996)
approach did not hinder classifying the tools into functionally specific groups, however.
Morphological and technological attributes, coupled with intensive study of use wear,
allowed such classification to be done with confidence.

Use Wear on Chipped Stone Tools
Recording of use wear data closely followed the procedures established by
Tringham et al. (1974), Odell (1977, 1979, 1981), and Odell and Odell-Vereecken
(1980) and later adapted by Shea (1991) and Dockall (1997a). All examined artifacts
were initially scanned with a Nikon stereomicroscope at magnifications of 6–30x and
a handheld loupe at 30x. Final functional interpretations and recording of use wear
traces were conducted using the Nikon stereomicroscope at magnification ranges
of 30–100x. An incident fiber optic light source was used in conjunction with both
phases of analysis. All tool margins and surfaces were examined.
Spatial Recording Format
Use wear was recorded with reference to a spatial polar coordinate grid
divided into eight equal segments. These segments are numbered clockwise
sequentially 1 through 8, with polar coordinate 9 representing the tool surface(s). The
tool to be analyzed is centered in the grid with the dorsal side up and the proximal
end toward the analyst. The ventral or bulbar side is placed down. For formal tools
such as projectile points and hafted unifaces, proximal and distal ends of the tools
are established landmarks of tool placement on the grid. For tool fragments and
tools on flake fragments, dorsal vs. ventral and proximal vs. distal were determined
where possible; this was the case for most of the fragmentary specimens. Otherwise,
orientation was determined on a per tool basis. This method of data recording
allows the entire tool to be subdivided into equal segments that are independent of
tool size, and functional and technological data can be recorded for each segment
(Dockall 1997a; Odell 1979:335; Shea 1991).
Each spatial segment can document discrete functions along a tool edge, or
multiple segments can be combined into what is termed an “employable unit” (EU).
Individual segments also can be considered as employable units. The employable
unit is defined as “those portions of an implement (edges or projections) deemed
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appropriate in performing specific tasks” (Knudson 1973:viii). Units specific to
hafting/prehension and tool use can be recorded separately. Each segment and
employable unit with use wear traces was described according to 16 variables or
attributes of tool or blank technology, modification and shape, edge angle, and edge
wear (see below).
Use Wear Formation
Macroscopic and microscopic use wear traces are divided into two broad
categories: (1) microscarring damage, and (2) abrasive or attritive damage. These can
be further subdivided into groups that vary with tool edge morphology, worked or
contact material, static versus dynamic loading (e.g., cut vs. chop, saw vs. projectile
impact), and duration of tool use. These and other aspects of wear formation and
patterning are considered in assignment of the nine-digit wear code. The wear code
is employed to derive inferences concerning tool motion, worked or contact material,
and inferred activity(ies) of each tool and tool element. Tool motion and worked or
contact material are interpreted based on characteristics of fracture and abrasive
damage types.
FRACTURE EDGE DAMAGE
Particular tasks and worked materials (hide, meat, bone, wood, stone, etc.)
produce identifiable modal types of abrasive and fracture damage and patterns that
can be used to assess tool motion, hardness of worked material, and the inferred
activity in which the tool was used. These traces become more pronounced as the
duration/intensity of tool use increases. Identification of specific types of abrasive and
microscarring damage on tools from 41MS99 was based on the author’s experience
conducting this type of analysis, a large body of theory and experimental evidence
on fracture mechanics and hardness of contact material, and experimental data
sets used for comparative interpretation of the use wear (Cotterell and Kamminga
1979, 1987, 1990; Dockall 1997a, 1997b; Keeley 1980; Lawrence 1979; Odell 1979,
1981; Odell and Odell-Vereecken 1980; Rots 2016; Sonnenfeld 1962; Tringham et
al. 1974; Vaughan 1985).
Worked or contact materials are any substances acted upon by the stone
tool. These materials act as soft and hard indenters against the stone tool during
use. Materials that are yielding (softer) or allow a large contact surface with the tool
(hide, meat, soft wood, and plants) are prone to producing bending initiations and
fewer conchoidal initiations (Lawrence 1979:118; Odell 1981:199–200). The larger
contact area of softer materials also results in decreased fracturing during tool use.
Tool penetration into the material is greater with less force, and tool edge angles are
more acute with materials of soft to medium hardness. Feather terminations are
also more common on stone tools that have been used on such materials (Lawrence
1979:119; Odell 1981:200).
Harder materials (bone, stone, antler, hard wood, and dry hide) serve as
hard indenters, produce conchoidal-initiated microscars along the tool edge, and
are associated with smaller contact areas between the material and the tool edge
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(Lawrence 1979:18). Hard contact materials also produce more hinge- and stepterminated flake scars even though initial scars are usually larger with feather
terminations (Lawrence 1979:148; Odell 1981:200; Odell and Odell-Vereecken
1980:101; Shea 1991:39). Smaller contact areas increase the concentration of loading
force on that area of the tool edge, increasing the likelihood of conchoidal fracture
and hinge-and-step terminated microscars.
ABRASIVE EDGE DAMAGE
Abrasive edge damage includes striations and polish. Both are discussed
below as they contribute significantly to the wear observed on tools from 41MS99
and are important in the interpretation of tool function and worked materials.
Striations are microscopic grooves or scratches resulting from grit that
comes between a tool and the material being worked. The grit inclusions can be tool
fragments that break away during tool use, fragments of worked material, or dirt
(Del Bene 1979; Diamond 1979; Kamminga 1979:151; Semenov 1964; Shea 1991:41).
Striations cannot be used to infer tool function without reference to other types of
edge damage but can be informative of tool motion and the type(s) of activities the tool
was used to perform. Tasks in which the tool working edge is utilized transversely
(scraping, planing, and adzing) develop striations perpendicular to the edge axis.
Edges that are used in longitudinal motions (cutting, sawing, and shaving) develop
striations that are roughly parallel and/or oblique to the edge axis. Shea (1991:42)
observed experimentally that tools used in longitudinal motions on hard materials
develop striations when the entire length of the tool edge is in contact equally. Soft
materials produce oblique striations when the angle of incidence of the cutting edge
to the worked material changes during use.
Polishes are observed on tool edges and surfaces as changes in light
reflectivity and surface texture between used and unused tool portions (Shea
1991:42). Research and experimentation have demonstrated that variation in polish
reflectivity and smoothness can be indicative of specific tool functions and, with care,
worked materials, especially when considered in conjunction with microscarring
(Bamforth 1988; Bamforth et al. 1990; Keeley 1980; Levi Sala 1988; Moss 1983;
Newcomer et al. 1986; Odell 1979; Rots 2005; Shea 1991; Vaughan 1985). While there
is debate regarding the diagnostic utility of polish to worked material, experiments
have shown differences in intensity, reflectivity, and the presence of striations in
polish between fresh and dry hide, with fresh hide being less reflective (more matte)
than dry hide polish (Keeley 1980:62–63). Experiments on bone, antler, wood, and
hide have revealed that polishes develop faster on bone and antler than wood and
hide (Grace 1989:60–61). Keeley (1980:63) also notes that silica (as a constituent
of plants or as grit in hide) produces highly reflective polishes. The duration of tool
use also directly influences the development of polish on tool edges and surfaces.
Recordation
Sixteen variables were recorded to assess and interpret use wear for each
employable unit (EU). Following previous studies (Dockall 1997a; Shea 1991),
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Table 6.2. Variables recorded in analysis of use wear on chipped stone tools
Attribute
Abrasion location (1)

Dulling (2)

Lustre/polish reflectivity (3)

Orientation of striations (4)

Microfracturing location (5)

Microfracturing distribution (6)

Microfracture termination (7)

State
Absent, or no change from unworn condition (0)
Edge, unifacial (1)
Edge, bifacial (2)
Point/projection, one facet (3)
Point/projection, opposed facets (4)
Surface >5 mm from edge (5)
Edge, bifacial assymetrical (6)
Edge, bifacial/unifacial/surface >5 mm from edge (7)
Absent, or no change from unworn condition (0)
Roughened (1)
Rounded (2)
Flattened (3)
Absent, or no change from unworn condition (0)
Matte (1)
Bright (2)
Vitreous (3)
Additive phenomena (4)
Absent, or no change from unworn condition (0)
Parallel to edge (1)
Perpendicular to edge (2)
Sets of parallel striations >5 mm from edge (3)
Randomly oriented on surface >5 mm from edge (4)
Absent, or no change from unworn condition (0)
Edge, unifacial (1)
Edge, bifacial (2)
One facet of point/projection (3)
Opposed facets of point/projection (4)
Surface >5 mm from edge (5)
Edge, bifacial assymetrical (6)
Transverse macrobreak (7)
Lateral macrobreak (8)
Transverse/lateral macrobreak (9)
Absent, or no change from unworn condition (0)
Continuous (1)
Close (2)
Uneven (3)
Clumped (4)
Alternating, bifacial, clumped (5)
Macrobreak (6)
Absent, or no change from unworn condition (0)
Feather Type 1, distinct finial (1)
Feather Type 2, indistinct finial (2)
Hinge (3)
Step (4)
Shear (5)
Comminution (6)
Feather and hinge (7)
Feather and step (8)
Hinge and step (9)
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Table 6.2, continued
Attribute
Size of microfractures (8)

Trajectory of microfracture
propogation (9)

EU location
(using polar coordinate grid)
EU modfication

EU shape

Edge angle
Tool motion

State
Absent, or no change from unworn condition (0)
Small, <1 mm (1)
Medium, <2 mm (2)
Large, >2 mm but <5 mm (3)
Macrofractur, e>5 mm (4)
Absent, or no change from unworn condition (0)
Perpendicular to edge (1)
Oblique to edge (2)
Even mix of edge-perpendicular and edge-oblique(3)
Perpendicular and parallel to edge (4)
1–9
Unmodified
Unifacial retouch
Bifacial retouch
Both unifacial and bifacial retouch
Other
Convex
Straight
Concave
Recurved
Point, 3 sides
Point, 4 sides
Convex surface
Flat surface
Fracture
Measured in degrees
Cut
Shave
Scrape
Plane
Adze
Chop
Wedge
Dig
Impact
Grave
Awl
Drill
Abrade
Pound or batter
Haft contact
Hand prehension
Unknown/indeterminate
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Table 6.2, continued
Attribute
Worked material

Inferred activity

State
Soft
Medium soft
Medium
Medium hard
Hard
Haft contact
Hand prehension
Indeterminate soft resistance
Indeterminate medium resistance
Indeterminate hard resistance
Impact against unknown material
Unknown
Projectile impact
Butchery
Hide working
Heavy-duty wood working
Plant processing
Pigment grinding
Digging
Stone knapping
Haft contact
Hand prehension
Unknown/indeterminate

Note: The values used to derive a wear code from the first nine variables listed above are given in parentheses.

9 of these were used to derive a numeric wear code of observations concerning
abrasion and fracture types and locations. The others relate to the location, kind of
modification on, and shape of each EU; edge angle; tool motion; worked material;
and inferred activity represented. Table 6.2 summarizes these variables.
The wear code, EU location, EU modification, and EU shape play an
integrated role in determining stone tool function, worked material, and inferred
activities. The location, type, and orientation of edge wear and edge modification
(deliberate retouch) and the shape of each functional tool element provide specific
technological information related to the way(s) a tool or tool portion was used. Tool
motion/direction indicators include striation direction, orientation(s) of flake scars,
and location of wear traces along a tool element. Worked material indications are
interpreted from attributes of abrasive and fracture wear traces, polish type, polish
reflectivity, and striations. Taken together, the variables used to create the wear
code provide information to interpret tool activity(ies). Inferred activity is based
upon specific tool motion(s), worked material, and combinations of use wear and
tool modification (Shea 1991:500–501).
Ground and Battered Stones
Unlike for chipped stones, there is no developed TxDOT analytical protocol
for ground and battered stone artifacts. The analysis presented here documents the
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assemblage recovered in terms of the following functional groups identified based
on morphology and macroscopic evidence of modification and wear: anvils, pitted
stones, abrading stones, grinding slabs, metates, manos, manos/pestles, mano/pitted
stone, manos/hammerstones, hammerstones, and possible pigment sources. Items
unidentifiable to function are in an indeterminate category. Information recorded
for each artifact includes metric dimensions, weight, lithology, completeness, and
thermal damage.
The presence and degree of thermal damage are important for this
collection, because many of them appear to have been used secondarily as
heating elements in thermal features. Following the sixth principle listed for tool
identification and functional classification in Work Authorization 57714SA003,
these items could be coded as hearth stones rather than ground stone tools, based
on their last use. This analysis does not do that, however, for two reasons. First,
it would gloss over their use as tools in activities performed at the site and give
a skewed picture of the overall tool assemblage. Second, distinguishing items
actually reused as hearth rocks from those that were not would require a level of
analysis not called for in the work authorization. Such an analysis would include
looking at item size, completeness, and degree of burning, along with spatial
distribution relative to hearth features and burned rock scatters. This would be
a logical early step in an overall spatial analysis to look for activity areas. Since
TxDOT is performing that part of the 41MS99 analysis, it was not included in the
work tasked to Prewitt and Associates.
Work Authorization 57714SA003 specified the use of Read and Russell
(1996) to develop typologies of the ground and battered stones as well as the chipped
stone tools. As with the latter, though, that approach could not be used because of
small sample sizes and tool incompleteness. The largest (other than indeterminate
fragments) group, hammerstones, has only 13 complete examples in Analysis Unit
2, well below the 25-item threshold. With most of the sample being fragments or
single examples of complete tools that can be distinguished as functionally different
types based on wear and morphology, the Read and Russell (1996) approach is not
appropriate.
RAW MATERIALS
The raw materials represented in the assemblage are a mix of cherts and
sedimentary, igneous, and metamorphic rock types characteristic of the central
Texas mineral region and the Llano Uplift environs. These materials were most
likely procured from areas in Mason and Kimble Counties that include Cretaceousage Fort Terrett Limestone, Pennsylvanian-age Marble Falls Limestone, and
secondary gravel bar and bed load deposits from Comanche Creek and the Llano
River. The chipped stone material was sorted based on a suite of physical and visible
characteristics and ultraviolet fluorescence and color, and identification of the raw
materials represented was done using a reference type collection of chert samples
from accessible locations in the vicinity, including Comanche Creek and the Llano
River drainage. The specific characteristics recorded for raw materials are detailed
elsewhere in this chapter (see Minimum Analytical Nodule Analysis).
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The immediate region surrounding 41MS99 has no extensive bedrock geology
exposures of chert, however, chert is available locally in the bed load of Comanche Creek
and within Pennsylvanian (Marble Falls) and Cretaceous-age (Fort Terrett) limestone
formations to the north and west. Comanche Creek could have been a source for most
of the materials used to make ground and battered stone tools as well. The chipped
stone assemblage is dominated by chert, but it also contains two unusual materials,
quartz crystal and vein quartz. While vein quartz does occur in the Comanche Creek
bed load, quartz crystal does not and likely was procured from sources within the Llano
Uplift (Paige 1911). The crystal faces on these artifacts are essentially clear and sharp
and not rounded or abraded, indicating they were procured directly from source areas
and not surface collected as weathered specimens in alluvial or colluvial settings.
Quartz is found commonly in the area as constituents of igneous intrusions
and a variety of other igneous and metamorphic settings, with the quartz occurring as
macrocrystalline and cryptocrystalline varieties (Paige 1911). Both the quartz crystal
and vein quartz in the assemblage are of the macrocrystalline variety (Leudtke 1992;
Lombera-Hermida 2008). The quartz crystal material is an automorphic form and
consists of rhombohedral crystals of different sizes. The vein quartz is xenomorphic
and occurs as an aggregate of small crystals lacking the typical rhombohedral
shape (Lombera-Hermida 2008; Mourre 1996). The varieties differ significantly in
workability and fracture qualities and required specific skills to exploit.
Given the abundance of chert regionally, it is necessary to consider other
explanations for the presence and use of these materials beyond a strictly functional
need to augment available resources. The ethnohistoric literature provides ample
evidence that quartz has long been associated with specific shamanistic and
magical properties (Lombera-Hermida 2016:7). These properties were applied to
both automorphic and xenomorphic expressions of quartz. The presence and use
of quartz crystal (as both forms) has been documented in the New World from the
Arctic to South America (Reher and Frison 1991; Speth 2018). Following Pargeter
and Hampson (2019) and Speth (2018), the presence of quartz crystal and vein
quartz as important aspects of the chipped stone technology at 41MS99 indicates
that raw material procurement and provisioning strategies included a range of needs
that extended beyond functionality to accomplish tasks. It reflects the imposition of
both agency and variability in technological decisions regarding provisioning and
tool manufacture, use, and discard (Dobres and Robb 2000a, 2000b). One possibility
is that these materials represent a portion of the physical remains of behaviors
associated with the women who were part of the mobile groups who lived at 41MS99.
This idea is explored in more detail in Chapter 9.
CORES
Twenty-seven cores and core fragments were recovered. They indicate
onsite production of blanks for flake tools, however, the debitage and biface
fragments also suggest that bifacial or disk cores were carried to the site as part of
personal gear but not discarded there. Another possibility is that flakes produced
from such bifacial cores were part of the transported tool kit and were used
and abandoned at the site in lieu of cores. Techniques of core reduction include
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bipolar percussion and general freehand
hard-hammer percussion. Table 6.3 gives
metric data for the cores.
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Table 6.3. Metric data for cores
Type
Bipolar

Bipolar Cores

Lot
No.
615
819
824
839
846
879
957
970
1177
510

Length
(mm)
22.02
35.83
37.46
39.76
45.60
34.92
44.12
22.82
21.65
96.11

Width Thickness Weight
(mm)
(mm)
(g)
15.53
15.76
6.77
30.64
22.35
23.14
37.66
16.18
23.48
35.07
26.91
44.93
29.31
12.36
20.46
15.65
11.78
4.86
40.45
26.82
46.33
26.49
10.30
5.92
17.75
13.92
7.29
64.59
30.04
199.34

There are nine bipolar cores of
macrocrystalline quartz (quartz crystal),
in addition to a number of bipolar flakes
of the same material (Figure 6.1). They
represent a core-reduction technique that
typically is identified only in assemblages
Bifacial or
discoidal
from places where small or limited raw
62
64.47 61.85
52.10
Cobble/
materials dictate use of bipolar reduction
pebble
82
77.65 60.70
61.20
(Honea 1965). For central Texas, it
305
18.30
apparently has not been documented to
311 71.82 65.59
21.62
any degree, certainly not among Archaic
526 55.42 49.84
33.14
lithic assemblages, although instances
1121 47.13 44.36
42.11
of single cores may exist. The exclusive
1150 71.11 51.62
34.94
use of this technique for the reduction
99
74.96 42.03
37.23
Partial
cobble/
615 74.22 51.14
29.23
of macrocrystalline quartz is especially
pebble
997 47.46 46.94
38.22
noteworthy. The pieces selected for
215
50.23
40.71
28.82
Noncortical
reduction by this method were large
277 69.11 38.20
33.84
whole quartz crystals or large fragments
34.86 44.51
23.47
Noncortical 60
thereof, varying from clear to milky, with
fragment
some even retaining remnants of crystal
926 69.19 55.95
21.91
Tested
cobble/
facets on exterior surfaces. Procurement
pebble
appears to have been at or very near the
55
45.60 37.71
23.79
Fragment
sources based on the clarity of crystal
423
faces and ribs. Bipolar percussion was
665 54.91 38.04
17.59
specific to this raw material at the site and
was an efficient way to produce slivers
and elongated flakes that could be used in a variety of tasks. Each bipolar core has
two or more opposed ends with crushing, step fractures, and flake scars originating
from them. Bipolar flakes tend to be wedge shaped in cross section and have
bidirectional flake scars originating from opposite ends of the flake and crushing on
both ends. In some instances, it is apparent that a core was reoriented and rotated
multiple times before it was discarded. Other facets of bipolar technology include
the use of anvils, pitted stones, and hammerstones, all of which are components of
the 41MS99 lithic assemblage.
Bifacial or Discoidal Core
A single chert core is bifacial or discoidal. It has an upper surface of complete
cortex with a carbonate crust and a lower surface from which flakes were removed
in a radial fashion around the core. There is no indication of deliberate platform
preparation, as most flakes removed appear to have had cortical platforms.

246.93
369.21
64.44
116.96
88.58
134.11
158.00
133.43
109.23
65.33
55.37
79.13
55.13
128.15
39.03
152.95
42.38
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Figure 6.1
Cobble/Pebble Cores
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centimeters
Figure 6.1. Bipolar cores and bipolar flakes of quartz
crystal. (a–c) Cores; (d–f) flakes.

There are seven cobble/pebble
cores. They are cobbles and pebbles
with exterior cortex remaining over
much of their surfaces. Each has only a
few flake removal scars, which can vary
in the pattern of reduction because of
differences in lithology, size, and shape.
Two are vein quartz, and five are chert.
One chert core is excessively burned
and fragmentary, and the other four
have stream-worn cortex and cortical
platforms with radial/centripetal flake
scars. Both of the vein quartz cores
have single-facet striking platforms and
multidirectional flake scar patterns.
Stream-worn chert cobbles and pebbles
and masses of vein quartz of similar size
are common in the bed load of adjacent
Comanche Creek.

Partial Cobble/Pebble Cores
These three are quite similar to the cobble/pebble cores described above but
smaller. Hence, it is more difficult to determine the original nodule size. Likely,
these are more heavily reduced examples of that kind of core. Two are vein quartz,
and one is chert.
Noncortical Cores
Two complete chert cores are virtually or completely cortex free. One has
a small patch of stream-worn cortex. Both have multiple flaking directions with
previous flake scars serving as striking platforms. No deliberate platform preparation
is present. A noncortical core fragment was also recovered that is a piece removed
to trim off a problem area of stacked step and hinge fractures.
Tested Cobble/Pebble Core
This single specimen is a vein quartz cobble with two hard-hammer
percussion flake scars along one edge. The exterior stream-worn surface served as
the striking platform.
Core Fragment
There are three core fragments. Two are vein quartz, and one is chert. The
chert specimen is a small cobble fragment with remnants of several small flake
scars. A broad flat fracture face indicates that it is a portion of a larger mass rather
than a complete core. Both of the vein quartz fragments have stream-worn cortex
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suggesting they may have been procured from Comanche Creek or an associated
Quaternary gravel deposit.
DEBITAGE
Of the 9,633 pieces of debitage recovered (9,424 during data recovery and
209 from excavations before that), 1,419 pieces (15 percent) were examined during
the initial minimum analytical nodule study done in 2015 and presented at the end
of this chapter. The vast majority of these (n = 1,198) are from Analysis Unit 2, and
the remaining 16 percent are from Analysis Unit 1. Hence, the analyzed collection
should be generally representative of the primary Transitional Archaic occupation.
Of those examined, 858 flakes could not be assigned to minimum analytical nodules
because they are too small or too burned to allow identification. This left 561 flakes
that were analyzed in terms of size grade, flake type, thermal alteration, total dorsal
flake scar count, and striking platform flake scar count.
The 2015 study revealed that the vast majority of debris is small decorticate
flakes associated with tool maintenance, tool repair, and late-stage finishing of
bifacial tool blanks brought to the site as partially finished items. Of the 551 flakes
for which size could be recorded, almost 60 percent (n = 330) are in the smallest
size grade (0.25–0.375 inches), and none is larger than 1.5 inches. The breakdown
between these is as follows: 1.0–1.5 inches, n = 3; 0.75–1.0 inches, n = 9; 0.5–0.75
inches, n = 84; and 0.375–0.5 inches, n = 125. The total count of flake scars on intact
striking platforms (for the 156 flakes for which this observation could be made)
varies from one to four, with 66 percent having single scars and 31 percent having
two. This pattern is characteristic of debris with small striking platforms or contact
areas such as notching, pressure, and punch flakes and biface- or tool-resharpening
flakes. It can also be characteristic of late-stage biface-thinning flakes. While striking
platform type was not recorded during the analysis, numerous dulled or ground
platforms were observed, primarily on soft-hammer flakes, further supporting the
strong presence of late-stage biface finishing and perhaps tool maintenance. The
total dorsal flake scar count (for the 249 flakes for which this observation could be
made) varies from one to eight, with 74 percent having three or fewer. This is typical
of small debris removed during later stages of manufacture or resharpening from
bifacial tools, bifacial preforms, and edge-retouched tools such as unifaces (Amick
et al. 1988; Mauldin and Amick 1989; Wilson and
Table 6.4. Breakdown of analyzed debitage
Andrefsky 2008).
Table 6.4 gives a breakdown by flake
type. It confirms that most of the assemblage
was produced as part of late-stage tool finishing,
repair, and maintenance or flake tool manufacture.
Categories such as soft-hammer flakes and
indeterminate flake fragments contribute
significantly to the overall sample. High
proportions of broken flakes are characteristic
of debitage assemblages that have a significant
component associated with biface manufacture or

by flake type

Debris Category
Biface edge collapse
Biface/tool edge resharpening
Bipolar
Hard hammer
Soft hammer
Pressure
Technical shatter
Thermal shatter
Indeterminate fragment
Total

No.
3
23
9
39
191
1
8
1
286
561

Percent
0.5
4.1
1.6
7.0
34.0
0.2
1.4
0.2
51.0
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bifacial tool finishing (Ahler 1989). Other types of core reduction are reflected by
the presence of hard-hammer flakes and bipolar flakes.
CHIPPED STONE TOOLS
Flake and Flake-Blade Tools
Following the TxDOT specifications for lithic analysis in Work Authorization
57714SA003, identification of unmodified and minimally modified flake tools is based
on a suite of attributes and use wear traits and is as specific as possible. Attributes
include maximum length, width, thickness, weight, and edge angle. Coupling these
with use wear produces a tool classification that reveals more about technology and
behavior than standard flake tool typologies, although not all attributes could be
recorded for all tools.
Thirty-eight artifacts are identified as unmodified utilized flakes or
fragments of these tools (Figure 6.2). They exhibit no deliberate retouch along
the used edges and represent onsite use and discard. Some portion of the sample
probably reflects onsite manufacture from percussion cores, while others may be
tools transported to the site. Based on the results of microscopic use wear analysis,
these tools were not hafted or were hafted only briefly. Lateral edges, edge segments,
and fracture faces represent the common functional elements of these tools. Four
are macrocrystalline quartz, 1 is vein quartz, and 33 are chert. Twenty-three are
complete. Of the 15 fragments, 5 are proximal or proximal-medial, 1 is medial, 6
are distal or distal-medial, 2 are lateral, and 1 is other. Reasons for discard for the
majority are unknown, but 3 may have been discarded due to bending fractures,
snap breakage, or excessive heating. Breakage is not a truly valid reason for discard,
though, since fragments of any size could have been picked up and used as tools.
Dorsal cortex is absent on 28, 1 has surface patina, 1 has stream-worn cortex, and
8 have varying amounts of weathered chalky cortex. None are completely cortical,
and the majority represent flakes removed from cortex-free masses like bifacial or
disk cores or percussion cores. Although not specifically recorded during analysis,
it was observed that many of the complete specimens are either soft-hammer flakes
or flakes removed from bifacial cores. Intact striking platforms are commonly
multifaceted and/or abraded, and flake scar patterns include bidirectional, radial/
centripetal, and unidirectional. The impression of this group is that they are very
similar technologically, with most representing thin flakes removed from prepared
bifacial or discoidal cores or larger unfinished bifaces.
Twenty-seven of the 38 utilized flakes have only a single functional element
with use wear, 9 have two, and 1 has three (one burned specimen could not be
analyzed for function). Most have only light to moderate wear. Preference for
functional elements is equally divided between left and right lateral edges (22
and 21, respectively), while 1 is a proximal element and 4 are distal elements or
portions of these elements based on polar coordinate observations. These tools were
employed in very specific ways for a limited number of activities. Cutting motion
is present on 21 edges, scraping on 24, shaving on 2, and 1 is indeterminate. These
tools were used on a variety of contact materials based on microfracture types and
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Figure 6.2. Examples of flake and flake-blade tools with no deliberate retouch. Lines indicate areas/elements of microscopic
use wear.

terminations and abrasive wear traces. These can be grouped as soft, medium-soft,
medium, and medium-hard; 2 are indeterminate hard (Table 6.5). Two-thirds of
the 48 edges were used to work wood, and 23 percent were used in butchery. Two
edges were used in plant processing, and a single edge was used in hide work; 2
are indeterminate. Because these tools were used and discarded without any type
of retouch or other edge modification, there is considerable overlap in the ranges
of spine-plane angles on tools used for cutting and for scraping. Cutting tools
have angles of 22–52°, while scraping tools have a range of 20–75°. Just 4 of the
latter have angles exceeding the upper end of the range for the former. For these
unretouched tools, spine-plane angle is equivalent to edge angle because there is
little change in edge profile.
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The site yielded
6 other unretouched flake
Inferred
No. of
tools beyond the 38 described
Tool Motion
Worked Material
Activity
Edges
above: 4 with deliberate snap
Cut
Medium
Butchery
2
breaks, 1 multifunctional
Cut
Medium
Wood working
4
tool, and 1 indeterminate
Cut
Medium-hard
Butchery
3
tool. Three of those with snap
Cut
Medium-hard
Wood working
5
breaks are medial fragments,
Cut
Medium-soft
Butchery
5
Cut
Soft
Plant processing
2
and one is a distal fragment.
Scrape
Medium
Hide working
1
The multifunctional flake
Scrape
Medium
Wood working
4
tool is complete, and the
Scrape
Medium-hard
Wood working
15
indeterminate specimen is an
Scrape
Soft
Wood working
3
indeterminate flake fragment.
Scrape
Indeterminate-hard Indeterminate
1
There are no apparent
Shave
Medium-hard
Wood working
1
reasons for discard unless
Shave
Medium-soft
Butchery
1
Indeterminate Indeterminate-hard Indeterminate
1
the deliberate snap breaks are
Tool burned
Not recorded
Not recorded
1
considered evidence of onsite
recycling activities (discussed
elsewhere). Microscopic use
wear was recorded for 2
specimens. The multifunctional tool has wear along one edge interpreted as
scraping from use in working wood, but the wear along the second edge could not be
interpreted to either tool motion or inferred worked material. One specimen with a
snap break was used to scrape a soft material, with wear characteristics suggesting
hide working. Edge angles for the two scraping edges are 32 and 75°.

Table 6.5. Breakdown of utilized flake edges by worked material
and inferred activity

Unifaces
Unifaces have one or more edges or segments deliberately modified by
unifacial retouch of any kind (Figure 6.3). Typically, this modification suggests the
functional element(s) of the tool, but in some cases edge modification may also be
associated with creation of suitable areas for prehension (hafting or handheld). Type
of retouch and number of modified edges do not necessarily equate with reduction
intensity. Unifaces consist of 5 identified as nonspecific tools, 3 with anvil retouch,
2 beaked tools, 1 converging uniface, 9 with denticulate retouched edges, 2 notched
flakes, 1 side uniface, 2 end/side unifaces, 3 end unifaces (1 of which is a recycled
dart point), and 4 indeterminate tools or fragments. These groups are based on
the locations of retouch rather than on the types of retouch or the character of
microscopic use wear on specific functional elements. Twenty-three are complete,
4 are proximal fragments, 1 each are distal and lateral fragments, and 3 are other
fragments. Twenty-nine are chert, and 1 each is vein quartz, macrocrystalline quartz,
and limestone. At least 3 are of materials similar to those represented in the cores
and may represent onsite manufacture. Others likely were brought onto the site
as finished tools or blanks. Most unifaces can be considered to represent personal
gear and individual provisioning of tool kits with flake blanks.
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Figure 6.3. Unifaces. (a–c) Unifaces with anvil retouch; (d–e) unifaces with snap breaks; (f): denticulate uniface;
(g): end uniface; (h–i) end/side unifaces; (j) beaked uniface.
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Twenty-four unifaces have a single edge with retouch, 6 have two edges
or elements, and 2 have three edges or elements. Measurable edge angles (n = 36)
range between 26 and 86°, averaging 63°. This is considerably higher than the edge
angles on the utilized flakes, reflecting the predominance of scraping wear on these
tools, which is present on 24 edges (17 tools). Two edges have cutting wear, 1 has awl
wear, 1 has graving wear, and 2 have hafting wear (wear type is indeterminate on
the remainder). Two edges (2 tools) reflect use on medium materials, 6 edges (4 tools)
were used on medium-hard materials, 11 edges (8 tools) were used on medium-soft
materials, and 8 edges (6 tools) were used on soft materials (this is indeterminate on
the remainder, aside from the 2 with haft wear). Inferred activities include butchery on
1 tool edge, hide working on 11 edges (7 tools), wood working on 10 edges (7 tools), and
plant processing on 5 edges (4 tools) (this is indeterminate on the remainder). There
are similar ranges of tool motions, worked materials, and inferred activities between
the unifacial tools and the utilized flakes, with the exception of plant processing for
some unifacial tools. Plant processing use wear is distinctive from that documented
for wood working and includes brighter polishes and more abrasive wear, which has
been interpreted elsewhere as reflecting working succulent fibrous plants like agave,
sotol, and lechuguilla (Shafer and Holloway 1979; Stein et al. 2016).
Figure 6.4
Drills
Both of these implements are distal fragments of bifacial chert
drills created by pressure flaking (Figure 6.4). They exhibit transverse
snap breaks that could be associated with use or manufacture.
Bifacial Knives

This category consists of 10 complete and fragmentary thin
bifaces that are considered to represent finished knives based on
centimeters
the presence of microscopic use wear, evidence of tool maintenance
(resharpening), or indications of breakage during use like torsion
Figure 6.4. Distal
fragment of a bifacial
fractures and transverse or bending fractures (Figure 6.5). Flaking
drill.
is primarily complete soft-hammer percussion over both faces, and
frequently there is controlled pressure flaking along one or more lateral
edges. There also may be indications of hafting on proximal portions,
such as edge smoothing or microscopic wear traces. All specimens are chert. Two are
complete, 1 is a proximal-medial fragment, and 7 are distal portions. Both complete
specimens and the proximal-medial fragment are triangular in shape with straight
lateral edges and convex basal edges. Apparent causes of failure or discard include 6
with snap/end shock, 1 with a perverse fracture, 2 with excessive heat damage, and
1 indeterminate. Perverse fractures are commonly associated with manufacturing
failures, and the example in this case may represent breakage during resharpening
and maintenance. Those with snap/end shock fractures could have broken during
use or from attempts to resharpen or maintain the cutting edges. Bifacial knives
include examples of both onsite manufacture for need and to repair or replace
existing gear and implements manufactured elsewhere and brought to the site as
either complete tools or fragments.
0

1

2

115

Chapter 6: The Lithic Assemblage
Figure 6.5
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Figure 6.5. Bifacial knives and knife fragments. (a) Complete burned knife; (b–d) distal fragments with bending
fractures.

Eight specimens exhibit one or more lateral edges or edge segments with
microscopic use wear interpretable as cutting or slicing wear of medium-soft
material. Polish and microfractures are characteristic of wear on archeological
and experimental bifaces used to cut meat. Uniformly, these tools were used in
tasks associated with butchery and processing of game prior to their discard. Such
activities also place stresses across the knife blade and can account for many of the
broken knife fragments. The proximal-medial fragment has wear characteristic of
hafting contact.
Other Bifaces, Preforms, and Fragments
This category includes all bifaces that are not knives and projectile points,
with most representing unfinished bifaces in various phases of manufacture and
discarded for a variety of reasons (Figure 6.6). The technology includes everything
from initial trimming and shaping to final thinning and shaping. Additional
categories of bifacial artifacts discussed here include indeterminate complete and
fragmentary specimens and ones that appear to be broken or otherwise used as part
of recycling activities at the site. Assignment of complete bifaces and fragments to
various stages should be considered a best estimate based on a suite of technological
observations.
The three Stage 1 bifaces are a complete specimen, a proximal fragment, and
an indeterminate fragment. Each has coarse percussion flaking, irregular sinuous
edges, and a thick cross section and is interpreted as a preform. The two fragments
were discarded because of end shock or bending fractures, and the complete specimen
was discarded because of thinning failure and a mass of material isolated by hinge
and step terminations on one surface that could not be removed. The complete biface
retains remnants of the bulb of percussion and striking platform.
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Figure 6.6. Other bifaces. (a) Stage 1, complete; (b–d) Stage 2, complete and fragments; (e–g) Stage 3, complete and
fragments; (h) recycled fragment with deliberate radial break; (i) recycled fragment with later percussion flaking across
patinated surface.
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Four of the 10 Stage 2 bifaces are complete, 4 are proximal fragments, and
2 are indeterminate fragments; they also are interpreted as preforms. Flaking
characteristics include sinuous edges, decreased thickness compared to Stage 1
specimens, and increased definition of shape and size. Some also have portions of
lateral or basal edges with light smoothing or grinding from platform preparation.
Four appear to have been heat treated as part of the manufacture process. Discard
or breakage causes include 4 with end shock, 1 each with a perverse and overshot
fracture, 1 with a hinge/step mass on one face, and 3 of indeterminate cause. Most
were discarded during manufacture and not use. None exhibit any distinctive wear,
except for that associated with platform strengthening. One proximal fragment
exhibits a white to off-white patina over both faces and has later secondary
percussion scars that have removed patches of the patina.
The eight Stage 3 bifaces consist of one complete specimen, two proximal
fragments, one medial fragment, three distal fragments, and one other portion.
Seven are chert, and one is orthoquartzite. As with Stage 2 bifaces, the edges are
more refined and finished, percussion flaking over the faces is more uniform, and
thinness is being achieved. Edges are not as sinuous or irregular in contour as either
Stage 1 or 2. Portions of lateral and basal edges still have some areas of rounding or
smoothing from striking platform maintenance. Discard causes include five with end
shock fractures, one overshot fracture, one due to thermal damage, one indeterminate.
Seven are interpreted as preforms. The eighth is a scraper used in working wood.
Stage 4 is represented by a single distal fragment of heat-treated chert
broken by end shock. The lateral edges and tip are refined by pressure flaking,
although still somewhat more sinuous than on finished bifacial knives. It is
interpreted as a preform.
Sixteen indeterminate bifaces consist of 1 complete specimen and 15
fragments that could not be oriented to an identifiable portion (proximal, medial, or
distal). Five exhibit excessive heat damage. All are chert. Specific causes for discard
could not be assessed for most specimens, although heat damage is a candidate on
5, as are multiple fractures on 2 and end shock on 1.
Twelve chert biface fragments exhibit evidence of deliberate breakage, either
radial fractures (n = 7) or snap breaks (n = 5), and appear to be recycled pieces.
These techniques of fracture involved the use of an anvil support to break up bifaces
or larger biface fragments into smaller usable pieces. The fracture edges could be
used as scraping or planing tools on hard materials like wood or bone, although
there is no evidence that the edges on these tools were actually used.
These bifaces support the conclusion based on the debitage analysis that
much of the assemblage was transported to 41MS99 as bifacial cores, finished
items, or unfinished preforms in various stages of manufacture. There is limited
evidence for onsite manufacture, use, and discard of bifaces. The presence of recycled
specimens with patterns of deliberate breakage suggests that raw materials were
at a premium and that technological needs were partially met by extending the life
of pieces of worn-out personal gear. The presence of one patinated biface fragment
with secondary flaking supports this inference.
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Dart Points and Fragments
Forty-three bifaces are dart points or dart fragments. Twenty-nine of these are
complete or recognizable enough to be associated with the following established types:
Castroville, Darl, Edgewood, Ensor, Fairland, Frio, Marcos, Martindale, Montell,
Palmillas, and Tortugas (Turner et al. 2011; Figure 6.7). Twenty-four have impactrelated wear reflecting use as projectiles. The other 19 lack discernible use wear.
Castroville
An excessively burned chert proximal-medial fragment is classed as
Castroville (Figure 6.7a). Much of the stem is present, but the barbs and much of
the blade are missing. The basal edge is convex, and stem edges are straight with
an expanding stem.
Darl
A single complete Darl point is of chert very reminiscent of Georgetown
chert but is not heat treated (Figure 6.7b). Blade edges are alternately beveled
and appear slightly serrated with oblique pressure flaking. Stem lateral edges are
concave and expanding but not beveled, and the basal edge is broadly concave.
One ear is missing from the stem base, and shoulders are slight due to extensive
resharpening of the triangular blade.
Edgewood
The three Edgewood points were manufactured of cherts that were not heat
treated cherts (Figure 6.7c–e). Two are complete but reworked distally, and one
is a proximal-medial fragment with distal impact damage. The stems are short,
expanding, and corner notched and have slightly concave basal edges. Intact lateral
edges are essentially straight. The resharpened blades of the complete points are
not alternately beveled but exhibit well-controlled bifacial pressure flaking.
Ensor
Of the five Ensor points, one is complete but resharpened distally, and four
have fractures and damage related to projectile impact (Figure 6.7f–h). One of the
impact-damaged ones also was resharpened distally, having alternate beveling of the
blade edges. Stems are expanding with straight to slightly concave lateral edges and
straight to slightly concave basal edges. Blade edges are straight to slightly concave.
Four are considered corner notched, and one may be considered side notched (see
Turner et al. 2011:94). All are of chert, with one apparently heat treated.
Fairland
Three Fairland points were recovered (Figure 6.7i, j). Two are complete but
resharpened distally with alternately beveled blade edges, and one is a proximalmedial fragment with distal impact damage. All stems are widely expanding and
corner-notched with slight to moderately concave basal edges. Blade edges are
slightly concave. All are of chert that was not heat treated.
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Figure 6.7. Dart points. (a) Castroville; (b) Darl; (c–e) Edgewood; (f–h) Ensor; (i–j) Fairland; (k–m) Frio; (n–q) Marcos; (r)
Martindale; (s) Montell; (t) Palmillas; (u–v) Tortugas.

120

Data Recovery Excavations at 41MS99
Frio
The seven Frio dart points are of chert, one of which was heat treated (Figure
6.7k–m). Two are complete, one is a stem fragment, and four are proximal-medial
portions. All have impact damage. Three are side notched, and four are corner
notched. Stem edges are concave, and intact stems are shouldered indicating stems/
blade edges are reworked. One complete specimen has an intact barb. Lateral
blade edges are mostly straight to slightly convex, and those with blade portions
remaining all exhibit some degree of resharpening or refurbishment, with one having
alternately beveled edges. Resharpened blades include both narrowing of the width
and shortening of blade length relative to stem dimensions. The stem fragment has
an intact basal edge that identifies it as a likely Frio style.
Marcos
There are four chert Marcos points (Figure 6.7n–q). One is complete, and
three are fragments consisting of a stem, a proximal-medial section with a portion
of the blade, and a specimen with lateral edges missing. The complete example is
heavily refurbished on the blade edges but has some thermal potlid scars. Each of
the fragments has distal and proximal end damage from projectile impact. Basal
edges are straight or convex, and lateral edges are straight to slightly convex. Stems
are slightly to widely expanding.
Martindale
A single complete Martindale is resharpened/reworked (Figure 6.7r). Blade
edges are convex, resharpened, and alternately beveled, and the barbs have been
reworked to slight shoulders. Although earlier than the other points from the site,
the degree of reworking and edge beveling are comparable to the later-style dart
points found.
Montell
A single Montell dart point is a chert proximal-medial fragment with a
transverse break across the blade and most of the stem missing due to damage from
projectile impact (Figure 6.7s). Shoulder barbs are also missing.
Palmillas
This dart point is a stem fragment and is tentatively assigned to Palmillas
based on morphological similarity alone (Figure 6.7t). The stem was broken
transversely across the notches, likely reflecting haft breakage during impact.
As such, it represents a piece of broken personal gear returned to the site for
replacement. This specimen was manufactured of Pennsylvanian chert.
Tortugas
One of the Tortugas points is complete, and the other is a proximal-medial
fragment fractured in an end shock or bending fracture near the tip (Figure 6.7u, v).
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Blade edges on both are straight to slightly convex but alternately beveled to the
basal edge. The basal edges of both are thinned by the removal of one or more
elongated thinning flakes on both faces. The base of the complete specimen is
straight, and the incomplete point has a slightly concave base.
Dart Point Fragments
Fourteen dart point fragments cannot be typed. Six are stem portions, 4 are
distal fragment, and 1 each is a proximal, proximal-medial, barb/shoulder, and ear/
tang fragment. All are chert, and none appear heat treated. Projectile impact damage
is present on the stem fragments and the proximal-medial fragment, whereas end
shock fractures are observed on distal portions and the barb/shoulder fragment.
As with the typed points, the fragments primarily represent portions of dart
points
Figure
6.8
that were discarded at the site after use.
Arrow Points
The arrow point sample consists of only four
specimens (Figure 6.8). A medial segment compares
favorably to the Perdiz type, a complete specimen and a
proximal-medial fragment are of the Sabinal type, and one
is an untypeable distal fragment. The Perdiz point and the
distal fragment both reflect projectile impact breakage.
The complete Sabinal is heavily resharpened, and the
broken specimen exhibits a bending fracture across the
blade. All are of chert.
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Figure 6.8. Arrow points. (a) Perdiz;
(b–c) Sabinal.

Chopping Tool and Cobble Tool
Two artifacts are identified as a chopper and a cobble tool (Figure 6.9).
Both are of vein quartz and represent the occasional use of locally procured raw
materials, probably from Comanche Creek, for the manufacture of heavy-duty tools.
The chopper has a bifacially flaked distal cutting end with blunting and battering
from use against a hard material. Some localized blunting and battering along the
midsection of this implement suggest use as a hammer as well. The cobble tool
exhibits similar blunting and battering along a fracture edge and appears to have
been used with little to no deliberate modification.
Functional Typology of Chipped Stone Tools
As specified in Work Authorization 57714SA003, this analysis went beyond
the item-based descriptions above to develop a functional typology based on tool
edges, since some tools have multiple modified sections and could have been used
in various ways. This is especially the case among the utilized flakes and unifaces
and to a lesser extent the bifaces. Table 6.6 summarizes this typology, categorizing
the 216 analyzed edges on the 187 individual tools. This matrix can be used to
delineate 17 distinct tool types (excluding the 3 indeterminate groups and the 2
defined by haft wear on edges). Most common are 4 kinds of scrapers, 2 kinds of
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Figure 6.9. Chopper (a) and cobble tool (b).

projectile points, and 3 kinds of knives, reflecting the importance of tools associated
with game procurement and processing tasks involving cutting and scraping. Also
abundant are items that were discarded or lost before they reached functional tool
form (i.e., preforms) and broken utilized flakes and bifaces that were in the process
of being recycled as raw materials. These data emphasize the importance of tool
multifunctionality as part of the technological strategies of Archaic hunter-gatherers
in central Texas.
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Table 6.6. Functional edge-based typology of the chipped stone tools
Typology
Arrow point
Dart point
Drill
Haft
Knife
Scraper
Preform
Awl
Graver
Chopper
Hammer
Recycled raw
material
Indeterminate
Totals

Utilized
Flake Uniface

23
26

2
2
24

Biface
4
43
2
1
15
1
21

Chopper

Cobble

1

1
1
1
1
3
4
56

12
12
42

16
115

2

1

Totals
4
43
2
3
40
52
21
1
1
1
1
15
32
216

GROUND AND BATTERED STONE ARTIFACTS AND
PIGMENT SOURCES
The site yielded an unusually large and diverse assemblage of ground
and battered stone tools, some of which connect to aspects of the chipped stone
technology, including bipolar percussion, anvil retouch, and deliberate snap and
radial break patterns observed on some unretouched and edge-retouched tools. The
tools represented include types employed in both procurement and processing of
plant resources and lithic raw materials. In addition to being identified as ground
stone tools or fragments, a significant proportion of these implements were later
incorporated into various thermal features or were recovered adjacent to some
features as cleaned-out heat-fractured clasts. There are 35 with light thermal
damage, 22 that are moderately burned, and 31 that have severe burning; 26 are
unburned, and 8 are indeterminate.
While much of the assemblage represents lithologies that could have been
procured from the bed load of adjacent Comanche Creek, some may represent
procurement and manufacture of implements closer to slightly more distant
geological sources and transport of finished or partially finished implements to the
site. Portable artifacts like manos, metates, and tabular grinding slabs manufactured
of sandstone and micaceous sandstone are likely candidates for manufacture offsite.
Sandstones and micaceous sandstones represent different members of the middle
to late Cambrian-age Hickory Sandstone (Bureau of Economic Geology 1981). All
artifacts manufactured of micaceous sandstone are from the middle member of
the Hickory Sandstone described as “mostly fine to medium-grained sandstone,
argillaceous, silty, commonly thinly bedded and micaceous” (Bureau of Economic
Geology 1981). Comanche Creek flows across an area of Hickory Sandstone north
of Mason, but procurement of micaceous sandstone from the bed of the creek seems
unlikely. The platy and mica-bearing nature of this material suggests that it would

123

124

Data Recovery Excavations at 41MS99
not survive transport any significant distance as part of a stream bed load from
the geological source area as pieces large enough to manufacture grinding slabs or
metates, and hence procurement from the outcrop directly seems more likely. Four
of the 18 artifacts of micaceous sandstone exhibit some evidence of trimming and
shaping of tabular pieces, and artifact types of this material are mainly fragments
of anvils, grinding slabs, manos/hammerstone, and metates. All metate fragments
are Hickory Sandstone based on mineralogy and color observations.
Anvils
The 10 anvils include large pieces of a variety of shapes, including tabular,
rectangular, triangular and oval/ovate, that vary from thick to thin depending on
the lithology and habit (tabular, cobble, etc.) (Figure 6.10). All have at least one
flattened to slightly concave rough work surface created primarily by percussion.
Localized zones of battering and crushing along the edges of 2 suggest that these
artifacts also served as occasional hammerstones for crushing and pounding. Seven
are complete, and 3 are fragmentary. Five are of sandstone, 1 is micaceous sandstone,
2 are granite, 1 is vein quartz, and 1 is limestone. Two have light thermal alteration,
1 has moderate burning, 4 have severe burning damage, 2 are unburned, and 1 is
indeterminate. Thermal damage varies from minor color change along a portion of
the tool to total color change, granular degradation, and exfoliation along bedding
or mineral flow planes. The size of some of these anvils made them suitable for
heavy crushing and battering tasks, and the faunal assemblage suggests they may
have been used commonly in breaking open bison fore and hind limb elements with
thick cortex.
Pitted Stones
The three pitted stones are small angular to subangular tabular fragments
with surface pitting (Figure 6.11). Two are sandstone, and one appears to be a dense
schist-like material; both types would have been locally available as secondary clasts
in Comanche Creek or Quaternary deposits. Two have one isolated rough pit on
one face, and one has a pit on one face and a natural striation on the opposite face
that was utilized as an abrader, giving the utilized facet a grooved appearance. The
pits are small, 1–3 cm in maximum dimension, and no more than 0.5 cm deep and
have narrow to wide V-shaped cross sections with roughened slopes. This type of
wear is characteristic of use as anvil supports for bipolar percussion. The presence
of bipolar cores and flakes at the site supports this functional interpretation. The
pitting is similar to that on the anvils but is isolated in location. Two are lightly
burned, and one is indeterminate. The sandstone specimen is two refit specimens
from the same context and may have broken during use.
Abrading Stones
This category consists of three small subangular pieces with faces or edges
having polished surfaces and fine to coarse striations. One is a ferrous material
like hematite, one is sandstone, and one is a schistose material. The schistose and
sandstone specimens could have been used to abrade and shape dense materials

Figure 6.10
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Figure 6.10. Anvils. (a–b) Large sandstone anvils; (c) limestone anvil; (d) granite anvil. Note that images are only
30 percent of actual size, reflecting the large sizes of these artifacts.
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Figure 6.11
like bone or wood. The ferrous specimen too soft
to abrade such dense materials. The sandstone
specimen is heavily burned.
Grinding Slabs

The seven grinding slabs are angular
to subangular pieces of dense abrasive raw
materials that have surfaces with evidence of
grinding and abrasion wear (Figure 6.12a–b).
Two are complete, and five are fragmentary.
Three are micaceous sandstone, two are
sandstone, one is granite, and one is a schist0
1
2
like material. All show some evidence of
centimeters
burning with three severe, two moderate,
Figure 6.11. Pitted stone.
and two lightly burned. One of the large
complete grinding slabs exhibits deliberate
percussion flaking and trimming and pecking
on three sides. Working surfaces vary from
slightly concave to flat and have varying amounts of pecking/battering and surface
smoothing. As with manos and metates, the surface pecking was done to increase
the abrasion properties and represents tool maintenance. Some working surfaces
also have coarse striations associated with use. The apparent hole in the upper left
of the tool in Figure 6.12b is a natural concavity created by erosion and removal of
softer material. It was not produced by human agency.
Metates
Fourteen pieces of ground stone are metate fragments (Figure 6.12c). They
have at least one concave surface created by abrasion and pecking resurfacing and
occasional coarse striations. One has remnants of two such surfaces, one slightly
concave and one flat. All but 1 fragment exhibit burning with 6 severe, 2 moderate,
and 5 light. Ten are sandstone, and 4 micaceous sandstone. Most are small to medium
in size, fist size or slightly larger, suggesting a higher degree of fragmentation and
possibly more reuse as thermal feature elements than some of the other ground
stones. Two fragments found adjacent to each other in Feature 14 may be pieces of
the same artifact, but they do not refit.
Manos
The 15 manos and mano fragments are identified by the presence of at
least one convex surface smoothed by abrasion (Figure 6.13a–b). Nine have single
surfaces, 5 have two, and 1 has three. They vary in shape from circular to oval or are
identifiable fragments of these shapes. Shape and size indicate these implements
were the single-handed type, and wear traces (abrasion, striations, and scratches)
identify a rotational or circular motion as the common mode of use. Some of the wear
facets show peck marks or small pits from maintaining a roughened surface texture
for grinding. Six are complete or nearly so, and 9 are end or side fragments. Twelve

Figure 6.12
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Figure 6.12. Grinding slabs (a–b) and metate fragment (c). Note that images are only 40 percent of actual size,
reflecting the large sizes of these artifacts.

are sandstone, 2 are micaceous sandstone, and 1 is granite. Cross sections of more
heavily worn examples vary from wedge shaped to planoconvex to biconvex. Three
are severely burned, 1 is moderately burned, 6 have light burning, 2 are unburned,
and 3 are indeterminate for thermal damage.
Manos/Pestles
These two artifacts represent an unusual combination of functions (Figure
6.13c). One is very soft and friable limestone, and the other is coarse-grained
sandstone. The limestone specimen is nearly cylindrical with abraded margins. One
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Figure 6.13
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Figure 6.13. Manos and combinations of manos and other tools. (a) Round bifaceted mano; (b) oval bifaceted mano;
(c) mano/pestle; (d–e) combination manos/hammerstones. Note that images are only 60 percent of actual size,
reflecting the large sizes of these artifacts.
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end is irregular but essentially flat, and the opposing end is rounded and smoothed.
Much of the artifact surface is soft, chalky, and friable. The sandstone specimen is
an elongated pendant shape with an oval cross section and rounded ends. Abrasion
wear indicates use as a mano on at least one face. A few percussion marks in the
center of both faces indicate light use for crushing/pulverizing, and light battering
damage at both ends suggests use as a pestle. This artifact is acid etched, and the
surface is friable.
Mano/Pitted Stone
This artifact is a shaped, oval, bifaceted sandstone mano. Both faces are
slightly convex and well-smoothed with peck marks across facets; elongated, shallow
pitting runs along the long axis in the center of each face. The artifact was likely used
in crushing/pulverizing activities such as bipolar percussion or pigment production.
One side margin is abraded flat. The artifact is complete but has moderate burning
damage that has altered the color and increased the friability of the stone.
Manos/Hammerstones
These eight artifacts are complete or fragmentary manos that have additional
edge or surface wear associated with use as hammerstones (Figure 6.13d–e). Seven
have single mano facets, and one has two. Most of the wear associated with use as
hammerstones is distributed along the edges/ends or end/surface aspects of each
implement. Five are complete, and three are fragmentary. Five are sandstone, and
three are micaceous sandstone. Two each have light, moderate, and severe; one is
unburned, and one is indeterminate.
Hammerstones
Raw materials among the 26 hammerstones and hammerstone fragments
are variable and include 1 chert, 1 ferrous material (hematite?), 1 metaquartzite, 1
conglomerate, 2 schist-like material, 4 granite, 9 vein quartz, and 7 sandstone. They
range from large pebbles to large cobbles (Figure 6.14). Hammerstone wear includes
crushing, battering, and pitting on surfaces, ridges, and projections. Intensity of use
is variable from light to intensive. One has evidence of secondary use as an anvil,
and 1 was used secondarily as a mano. Three are severely burned, 5 are moderately
burned, 10 have light damage, 7 are unburned, and 1 is indeterminate.
Indeterminate Fragments
This category consists of 25 modified items that are of the same lithologies
represented among other ground and battered stone tool groups but that cannot
be identified more specifically. Typically, a piece will have evidence of some type of
abrasive or fracture wear (pitting, battering, or pecking) on a portion of a surface
remnant or edge, but the small fragment size and breakage preclude certain
identification as one of the above categories. Only 1 is complete; this being a small
tabular gravel of micaceous sandstone with abrasive wear on one face and one end,
which could have functioned as a small abrading stone, grinding slab, or mano. The
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Figure 6.14
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Figure 6.14. Hammerstones. (a) Large spherical hammersone; (b) irregular hammerstone. Note
that images are only 75 percent of actual size, reflecting the large sizes of these artifacts.
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rest are all fragments. Only 2 are unburned. Six have light thermal damage, 8 have
moderate damage, and 9 are severely burned. The majority of these pieces are heat
spalls or otherwise thermally or mechanically fractured pieces of larger artifacts that
were incorporated secondarily into the construction and use of thermal features.
Possible Pigment Sources
The eight artifacts in this category are various pieces of unidentified
sedimentary or other mineral sources that appear to have been used as sources for
powdered minerals. Seven are a kaolin or chalk-like material with color ranging
from white to off-white to gray and have coarsely striated surfaces or facets on some
portion of their exterior. One artifact is a heavy cobble of chalky white material that
appears to have weathered surface cracks in a thick chalky cortex. The surface is
coarsely striated similar to the other white pieces.
Functional Typology of Ground and Battered Stone Tools
Some of the ground and battered stones were used for more than a single
purpose. The 122 tools have a total of 147 modified surfaces or edges, and these were
recorded individually, in keeping with how multifunctional chipped stone tools were
recorded (Table 6.7). Beyond the combination uses evident from the mano/pestle,
mano/pitted stone, and mano/hammerstone category names, combinations include
anvil/hammerstone, pitted/abrading stone, hammerstone/anvil, and hammerstone/
mano (primary use listed first). Hammerstone and mano uses predominate (24
percent each), followed by metate and anvil (10 and 7 percent).

Table 6.7. Functional surface- and edge-based typology of the ground and battered stone tools
Pitted Abrading Grinding
Pigment
Tool Category Anvil Stone Stone
Slab Metate Mano Pestle Hammerstone Indeterminate Source Total
Anvil
10
2
12
Pitted Stone
3
1
4
Abrading
3
3
Stone
Grinding Slab
7
7
Metate
15
15
Mano
22
21
Mano/Pestle
2
2
4
Mano/
1
1
2
Pitted Stone
Mano/
9
8
17
Hammerstone
Hammerstone 1
1
26
28
Indeterminate
25
25
Pigment
8
8
Source
Total
11
4
4
7
15
35
2
36
25
8
147
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MINIMUM ANALYTICAL NODULE ANALYSIS
As specified in Work Authorization Nos. 57504SA004 (Task 1) and
57714SA003 (Task 1), study of the lithic artifacts included two rounds of minimum
analytical nodule (MAN) analysis in 2015 and 2019. The first study entailed
compilation of data for a sample of 21 tools, 8 cores, and 1,419 flakes from 118
proveniences selected by TxDOT to provide a systematic random sample of the
full thickness of the excavation block (i.e., both Analysis Units 1 and 2). The goals
were twofold: (1) to explore the utility of the MAN approach for evaluating chipped
stone technologies; and (2) to determine if spatial analysis using MAN data could
convey important information site integrity. TxDOT tasked Prewitt and Associates
with collecting the data but not full analysis of it, as TxDOT anticipated doing
the analysis (particularly the spatial part). The second MAN study included the
remainder of the tools (n = 123) and cores (n = 16) in Analysis Unit 2 and a sample
of flakes (n = 2,264) from 197 proveniences in Analysis Unit 2 that had not been
included in the original study. The primary goal of this study was to contribute data
to TxDOT’s spatial analysis (see Chapter 10).
Methods
The methods used followed those of previous researchers (Knell 2012; Larson
1994; Larson and Finley 2004; Larson and Kornfeld 1997; Strudwick et al. 2005).
Color (hue and chroma) was recorded using a rock color chart (Goddard et al. 1980)
rather than the Munsell soil color chart, as it is more appropriate in describing the
colors of the rocks represented in the analysis sample. In addition, raw materials
represented in the artifacts were compared to a type collection of central Texas cherts
procured from accessible locations in Mason and Kimble Counties that include source
areas within Cretaceous-age Fort Terrett Limestone, Pennsylvanian-age Marble
Falls Limestone, and secondary gravel bar and bed load deposits from Comanche
Creek and the Llano River. Although materials could be sorted by fluorescence,
there is a degree of color overlap among central Texas Cretaceous cherts that limited
the ability of the analyst to sort a portion of the sample in the 1/4-inch size grade.
Also, these cherts fluoresce similarly, whether they are from Edwards Formation
strata or some other similarly aged formation not attributable to Edwards. The
predominance of smaller size grades also is a limiting factor in sorting and statistical
analysis, as elaborated below.
The sample from 41MS99 was sorted as much as feasible following the
traditional criteria of MAN analysis (color, raw material, texture, UV fluorescence,
fossils/microfossils, cortex character, translucency, and inclusions), but the
assumptions of MAN analysis were found to be unrealistic for much of the sample
due to similarities in color and other traits. Hence, a revised version of MAN
analysis was employed following that developed by Knell (2004) for his study of
Cody Complex material from the Hell Gap site in Wyoming. Minimum analytical
nodules are usually considered discrete aggregates of chipped lithic artifacts that
represent relatively fine-scale and technologically associated analytical packages
(see Larson and Kornfeld 1997). In contrast, Knell’s (2004) modified approach, which
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is termed generalized nodule analysis, defines generalized nodules as coarser-scale
analysis units defined primarily on differences in raw material color.
Minimum analytical nodule analysts often assume that each nodule
potentially represents artifacts removed or associated with the same piece of parent
material and reflects a technologically limited set of behaviors or events (Larson
1994; Larson and Kornfeld 1997). Generalized nodules (after Knell 2004:158) have
a greater likelihood of representing artifacts from more than one piece of parent
material and could also include artifacts from multiple unrelated tool production
or core reduction episodes. This is an important distinction in the analytical scale
possible between standard MAN analysis and the generalized approach used here.
For this study, generalized nodules are not assumed to reflect discrete production
episodes (although some clearly do, since they consist of single items), but they can
allow observations on the role that a given raw material subset played as part of
the complete technological system.
The analysis proceeded by sorting the sample into reasonably homogenous
raw material groups, with a tendency to lump artifacts rather than split them. As
directed by the work authorization, different nodules were identified only when the
materials varied enough to suggest that they represent different sources. The size
limit for sorting debitage into minimum analytical nodules was 1/4 inch. Debris
smaller than this and debris that is heavily burned was excluded unless there was
a compelling reason to include it (i.e., distinctive cortex, banding, or inclusions that
permitted assignment to a MAN); flakes that are larger than 1/4 inch but that could
not be lumped comfortably with others to create MANs also were excluded. This
reduced the debitage samples to 561 for the first study and 1,542 for the second.
A total of 23 tools in Analysis Unit 2 could not be assigned to a MAN for reasons
of burning, color change, or patination and were considered “undetermined.” All
microdebitage recovered from feature and flotation samples also was excluded.
Because the study was conducted in two phases, the types of data collected for
the debitage differed. The initial study included information on size grade, flake
type, dorsal cortex, dorsal scar count, and platform scar count that was considered
relevant to defining production scenarios. During the second study, data on these
attributes were not collected, and the flakes were sorted solely based on raw material
characteristics.
Results
The initial study in 2015 identified 39 MANs. The 2019 study revised
and supplemented these based on the larger artifact sample and identified an
additional 13 MANs, for a total of 52 (Table 6.8). The smallest consist of just 1 or
2 items (38 percent), while the largest has 364 artifacts. Many of those from 2015
were completely revised, and virtually all of them were enhanced with additional
artifacts. The smallest tend to consist only of tools, and the largest all have both
tools and debitage and sometimes cores.
Most of the cherts represented in the assemblage can be sourced to
Cretaceous-age and Pennsylvanian-age formations but not to specific geological
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12

11

10

9

8

7

6

5

4

3

2

MAN
1

Fine-grained banded chert,
thin white patina on one
surface characteristic of ledgeprocured materials
Coarse-grained opaque chert,
may be stained and patinated
Coarse-grained opaque chert,
may be patinated

Fine-grained chert, would be
translucent on thin edges,
slight pink hue may indicate
heat treatment
Fine-grained chert, mottled,
would be translucent on thin
edges, luster may indicate heat
treatment
Fine-grained chert, would be
translucent on thin edges, may
have been heat treated
Fine-grained chert, would be
translucent on thin edges, may
have been heat treated
Fine-grained chert, mottled,
two small areas of white
patination, scattered fossil
fragments appear as gray or
off-white spots
Fine-grained chert, deep red or
brown red speckles scattered
evenly throughout, appears
to be heat treated based on
luster and pinkish hue, more
intensively heated specimens
can appear as a deeper purple
Fine-grained chert, heat
treated based on luster and
pinkish red hue along one edge
Very fine-grained
semitranslucent chert, mottled

Material Description
Fine-grained chert, opaque

N8 (very light
gray)
5YR 8/1
(pinkish gray)

10YR 6/2 (pale
yellowish
brown)
5YR 7/2
(grayish orange
piink)
5Y 5/2 (light
olive gray)

5YR 8/4
(moderate
orange pink)

10YR 5/4 (dark
yellowish
orange)

10Y 6/2 (pale
olive)/10YR 8/2
(very pale orange)

10YR 4/2 (dark
yellowish brown)

5RP 4/2 (grayish
red purple)
for more heat
treatment

10YR 4/2 (dark
yellowish brown)

none

none

none

unknown

none

none

none

none

none

Inclusions
none

weathered/
none
chalky
unweathered/ voids or vugs filled
chalky
with quartz and/or
chalcedony

patina

none

none

none

patina

none

none

5YR 7/2
(grayish orange
piink)
10R 6/2 (pale
red)

none

Cortex
none

none

Color, Secondary/
Tertiary
N7 (light gray)/N8
(very light gray)

5YR 4/1
N5 (medium gray)
(brownish gray)

Color, Primary
5Y 4/1 (olive
gray)
5YR 6/1 (light
brownish gray)

Table 6.8. Minimum analytical nodules identified in the lithic analysis

fragments

none

none

none

none

none

fragments

none

none

none

none

Fossils
none

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

UV
Fluorescence
none

1

1

2

1

1

3

2

2

1

1

1

Tools
2

1

1

11

5

1

Cores Flakes
13

2

12

7

1

2

3

3

2

1

1

1

Total
Items
15
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22

21

19
20

18

17

16

15

14

MAN
13

Fine-grained highly mottled
chert, some areas may be
translucent, heat treatment
creates waxy luster and pink
and gray tones
Fine-grained chert, some
internal fractures, would be
translucent on thinner edges
5YR 6/1 (light
brownish gray)

N8 (very light
gray)

Material Description
Color, Primary
Microcrystalline quartz, some
translucent,
examples have multiple stress clear to milky
fractures, variations indicate
multiple nodules
10YR 8/2 (very
Fine-grained opaque chert,
pale orange)
somewhat patinated and hard
to tell original color, larger
pieces with cortex exhibit gray
zone beneath cortex and very
light banding of tan and gray
10YR 6/2 (pale
Fine-grained chert,
translucent on edges of
yellowish
thinner flakes
brown) to 10YR
5/4 (moderate
yellowish
brown)
Fine-grained chert
N3 (dark gray)
to N4 (medium
dark gray)
Fine-grained opaque chert,
N5 (medium
mottled, translucent on edges
gray)
of thin flakes, soime pieces
have thin chalky cortex with
reddish brown staining
Ferrous-stained vein quartz,
N8 (very light
stream-worn and battered
gray)
exterior, internal fractures and
irregular fractures common
Heavily patinated chert
N9 (white)
Opaque to translucent chert
N7 (light gray)

Table 6.8, continued

stream worn

patina
weathered/
chalky

stream worn

none

voids and vugs
filled with
chalcedony and
quartz

voids and vugs
filled with
chalcedony and
quartz

none
none

none

none

none

none

none

unweathered/
chalky

none

Inclusions
none

weathered/
chalky

Cortex
none

5YR 4/1 (brownish unweathered/
gray)
chalky

5Y 8/1 (yellowish
gray)/5YR 8/1
(pinkish gray)
N4 (medium dark
gray)/5YR 6/1
(light brownish
gray)

N7 (light gray)

5Y 6/1 (light olive
gray)

10YR 6/2 (pale
yellowish brown)

Color, Secondary/
Tertiary

fragments,
occasional

none

none
none

none

none

none

none

fragments,
occasional

Fossils
none

yes

yes

yes
yes

yes (deep
purple)

yes

yes

yes

yes

UV
Fluorescence
yes (deep
purple)

1

3

2

7

4

1

Tools
5

1

5

8

14

30
19

110

39

39

91

54

Cores Flakes
9
60

9

14

30
20

118

41

46

95

55

Total
Items
74
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28

27

26

25

24

MAN
23

Opaque fine-grained
chert with white speckled
appearance against dark
background material,
occasional banding, some
larger flakes appear to exhibit
a transition between colors of
MANs 27 and MAN 28
Opaque fine-grained chert,
some pieces appear to have
been exposed to heat, some
have areas of relict banding or
alternate zoning, some pieces
with exterior surface can have
thin patinated cortex or brown
thin cortex
N5 (medium
gray)

N1 (black)

Material Description
Color, Primary
Opaque fine-grained chert
10YR 6/2 (pale
with occasional small fineyellowish
grained gray mottles and
brown)
occasional scattered specks of
darker mineral, some pieces
appear to be heat treated
based on luster differences
Very fine-grained opaque to
5YR 3/4
(moderate
semitranslucent, some flakes
translucent on thin edges,
brown)
some pieces have beginnings of
white patina, burning or heat
treatment appears to have
increased opacity
5YR 4/1
Opaque to semitranslucent
chert with some grayish brown (brownish gray)
darker mottling, some flakes
translucent on thin edges
N4 (medium
Opaque chert, slightly coarser
dark gray)
grain than other cherts but
still good to excellent fracture,
some pieces have faint
banding or zoning of lighter
and darker grays

Table 6.8, continued

N3 (dark gray)

N3 (dark gray/N5
(medium gray)

Color, Secondary/
Tertiary

none

none

sponge spicules
and/or small
fossil fragments
occasional. Also
occasional voids or
vugs fille or lined
with quartz or
chalcedony
sponge spicules
and/or small
fossil fragments
occasional. Also
occasional voids or
vugs fille or lined
with quartz or
chalcedony
sponge spicules
and/or small
fossil fragments
occasional. Also
occasional voids or
vugs fille or lined
with quartz or
chalcedony

none

weathered/
chalky

none

none

Inclusions
none

weathered/
chalky

Cortex
weathered/
chalky

sponge
spicules,
small
fragments

none

none

none

sponge
spicules,
small
fragments

sponge
spicules,
small
fragments

yes

yes

UV
Fluorescence
yes

none

none

Fossils
none

2

2

7

10

Tools
1

1

78

168

48

99

188

Cores Flakes
32

80

170

48

107

198

Total
Items
33
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36

35

34

33

32

31

30

MAN
29

Material Description
Color, Primary
Very fine-grained chert,
N1 (black)
opaque but semitranslucent on
very thin edges, larger pieces
can show alternate banding of
finer dark material and moreopaque gray material, some
pieces burned
Fine-grained opaque chert
10R 6/2 (pale
red)
Opaque grainy chert with
10YR 6/2 (pale
occasional darker mottles
yellowish
brown)
5YR 2/2 (dusky
Opaque to semitranslucent
chert, some flakes are
brown)
semitranslucent on thin edges,
some have been exposed to
heat
Fine-grained opaque chert
10YR 6/2 (pale
yellowish
with occasional spots
or splotches of brown,
brown)
semitranslucent on very thin
edges, some pieces appear to
be heat treated
Fine-grained opaque mottled
10YR 6/2 (pale
chert, may be semitranslucent
yellowish
on thin edges
brown)
Fine-grained opaque chert
10YR 7/4
with mottling transitioning
(grayish
into faint banding, may be
orange)
semitranslucent to translucent
on thin edges, some exhibit
banding near cobble surface
transitioning to mottling,
some exhibit initial phases
of patination development as
white patches or coalescing
white spots
Fine-grained opaque
10YR 6/2 (pale
variegated chert, larger pieces
yellowish
may show larger dark gray
brown)
mottles and faint banding
likely toward nodule exterior,
some would be translucent to
semitranslucent on thin edges,
some pieces are burned and
have a slightly pinkish hue

Table 6.8, continued

10YR 7/4 (grayish
orange)/10YR 8/2
(very pale ornage)
specks

N6 (medium light
gray)/10YR 7/4
(grayish orange)
10YR 6/2 (pale
yellowish
brown)/5YR 4/1
(brownish gray)

5YR 7/2 (grayish
orange pink)/N7
(light gray)

10YR 5/4
(moderate
yellowish brown)
10YR 2/2 (dusky
yellowish brown)

Color, Secondary/
Tertiary
N3 (dark gray)

weathered/
chalky

weathered/
chalky

weathered/
chalky

weathered/
chalky

weathered/
chalky

weathered/
chalky
weathered/
chalky

Cortex
none

some chalcedony

some voids or vugs
filled with quartz
and/or chalcedony.
none

none

none

voids with
chalcedony

none

Inclusions
none

fragments

none

none

none

none

none

none

Fossils
none

yes

yes

yes

yes

yes

yes

yes

UV
Fluorescence
yes

16

4

5

5

5

2

1

Tools
1

1

1

2

177

111

91

105

54

17

Cores Flakes
40

194

116

98

110

59

19

1

Total
Items
41
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Medium-grained opaque
rhyolite with faint flow
banding
Fine-grained chert, vuggy,
white patina on one portion of
a surface
Fine-grained chert, vuggy,
white patina on one portion of
a surface, similar to MAN 42
but difference in fluorescence
Fine-grained opaque chert,
similar to MANs 26 and 27
Very fine-grained opal, vuggy

Fine-grained opaque
orthoquartzite

Fine-grained chert with
weathered brown cortex and
carbonate crust, one piece has
faint banding
Fine-grained chert

41

46

47

48

45

44

43

42

40

39

38

Material Description
Fine-grained opaque chert
with some areas lighter and
darker, some semitranslucent
on thin edges, can appear
faintly banded near or just
below cortex
Fine-grained opaque chert
with swirled or folded banded
appearance on some pieces,
appears to have a natural
luster not due to heat treating,
texture varies from fine
grained translucent to opaque
coarser grained
Fine-grained opaque chert,
some heat treated and some
burned imparting a pink hue,
some nodules may have zones
of lighter and darker material
Fine-grained opaque chert

MAN
37

Table 6.8, continued

10YR 8/2 (very
pale orange)/5YR
8/1 (pinkish gray)

10YR 7/4
(grayish
orange)

N7 (light gray)

N2 (grayish
black)
5YR 8/1
(pinkish gray)
N5 (medium
gray) patinated
exterior
10Y 4/2
(grayish olive)

N8 (very light
gray)

N3 (dark gray)
interior

N2 (dark gray)

N6 (medium light
gray)

N5 (medium
gray)

10YR 8/2 (very
pale orange)
10YR 4/2 (dark
yellowish
brown)
5Y 8/1 (pinkish
gray)

Color, Secondary/
Tertiary
10YR 5/4
(moderate
yellowish brown)

Color, Primary
10YR 6/2 (pale
yellowish
brown)

none

weathered/
chalky

none

none

none

none

none

none

none

weathered/
chalky

weathered/
chalky

none

none

none

small white to off
white specks
none

quartz crystals

quartz crystals

quartz crystals

none

some voids or vugs
filled with quartz
and/or chalcedony.

some voids or vugs
filled with quartz
and/or chalcedony.

Cortex
Inclusions
unweathered/ some voids or vugs
chalky
filled with quartz
and/or chalcedony.

none

none

none

none

possible

none

none

none

none

none

none

Fossils
none

y

yes

yes (bright
white)
none

yes

yes

none

none

none

yes

yes

UV
Fluorescence
yes

1

1

1

7

4

Tools

1

1

1

1

1

2

4

1

356

31

Cores Flakes
3

1

2

1

1

1

1

2

4

1

364

35

Total
Items
3
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Unknown
Total

52

51

50

MAN
49

Fine-grained opaque chert
witrh thin rust-colored arcs
or lines, may be translucent
in thin flakes, one piece is an
opaque mass of light yellowish
tan matereial
Very fine-grained chert,
translucent in thin pieces

Material Description
Fine-grained opaque chert,
possibly heat treated, some
vugs filled with coarse dark
material and brown mottles
Fine-grained opaque chert

Table 6.8, continued

N8 (very light
gray)

10YR 7/4
(grayish
orange)
10YR 6/2
(pale-yellowish
brown)

Color, Primary
5Y 4/1 (olive
gray)

5Y 8/1 (yellowish
gray)

10YR 8/6 (pale
yellowish orange)

Color, Secondary/
Tertiary
N7 (light gray) for
spots

none

weathered/
chalky

none

Cortex
none

none

small rust-colored
arcs, lines, or blebs

small white to off
white specks

Inclusions
small gray specks
or spots

none

none

possible

Fossils
possible

yes

yes

yes

UV
Fluorescence
yes

21
141

1

1

1

Tools
2

1
27

2103

Cores Flakes

22
2271

1

1

1

Total
Items
2
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exposures on the landscape. This is supported by the results of the ultraviolet
light (UV) analysis. All Cretaceous cherts fluoresced some variation of colors
that include orange, orange-yellow, reddish orange, and reddish yellow (MANS
2–12, 14–17, 19–25, 29–39, 43–44, and 47–52). Most likely are from Fort Terrett
Limestone, which has surface and subsurface manifestations north of 41MS99. The
closest source of Fort Terrett cherts is within east-west-trending bluffs known as
the Mason Mountains (or Mason Mountain) 7–8 km north of present-day Mason.
Likely there are other Cretaceous-age cherts represented in the assemblage based
on color and texture variations, but in the absence of a detailed regional sampling
study comparable to that done by Dockall and Kibler (2016), these sources remain
unknown.
Sources of Pennsylvanian Marble Falls limestone are present to the
west and southwest of Mason. Most cherts that did not fluoresce are likely
attributable to surface exposures of this material based on reported abundant
black cherts (Bureau of Economic Geology 1981) and based on a previous study
of Pennsylvanian cherts in north and central Texas by Dockall and Kibler (2016).
Barnes (1982:9) remarks that the cherts of the Marble Falls Formation contain
abundant sponge spicules and fragments and vary in color from black to grayish
black and grayish brown. These cherts occur as small to fist-sized nodules and
irregular branching forms within the limestone (Barnes 1982:9; Dockall and
Kibler 2016). MANS 26–28 reflect similar spicule content and color variations
documented by Barnes (1982). MAN 1 is similar in color to the Marble Falls
Formation cherts but is a single dart point base with no observed fossil content.
MANS 40 and 42 did not fluoresce but also do not match the reported colors and
fossil content for Pennsylvanian cherts within the Marble Falls Formation and
thus cannot be ascribed to a known formation.6
While limited geological sources of Ordovician-age limestones and dolomites of
the Gorman Formation south of Mason are known to have chert nodules, none of these
were identified in the assemblage. Gorman Formation chert nodules are recorded as
having common Archaeoscyphia (sponge) structures visible in them (Bureau of Economic
Geology 1981). Chert in the Gorman Formation is mostly chalcedonic to subchalcedonic,
white to various shades of gray, and some brown. White porcelaneous chert is also
common, and some of the chert is sandy (Barnes 1978:4). None of this material was
observed in the assemblage. This suggests that Gorman Formation cherts were not
accessible at the surface or were not exploited as a raw material source by the 41MS99
inhabitants. As with other Paleozoic cherts, the material from the Gorman Formation
would most likely not fluoresce and would have been easy to identify based on that
characteristic and the distinctive fossil content and material character.
As part of the 2015 MAN study, an attempt was made to associate the identified
nodules with five production, use, and discard scenarios following the work by Knell
(2004:164–165, 2012:335). Scenario 1 posits onsite manufacture, use, and discard and
represents an expedient strategy. Scenario 2 involves onsite manufacture for offsite
MANS 13, 18, 41, 45, and 46 are not chert and cannot be attributed to specific geological
formations, although some could be associated with igneous rock formations of the Llano Uplift.
6
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transport and discard, reflecting a gearing-up strategy. Scenario 3 entails onsite
maintenance or staged manufacture using a blank or previously manufactured tool
transported to site, followed by onsite discard. Scenario 4 involves onsite modification
of a previously manufactured tool transported to site, followed by offsite transport
and discard. Scenario 5 describes a situation in which a previously manufactured and
used tool was transported to the site and discarded. By assuming that each MAN was
internally consistent (even if it represented more than a single source nodule), the
initial study suggested that Scenarios 1 and 4 were most prevalent (12 and 13 MANs,
respectively) and Scenario 2 was least common (1 MAN). Four MANs were assigned to
Scenario 3 and 7 to Scenario 5 (2 MANs were unassigned).
Since the debitage included in the second phase of the MAN study was not
analyzed technologically, it could not be viewed in terms of these scenarios. However,
a subjective assessment made as the flakes were being sorted was that they did not
support the initial study results. Scenarios 3 and 5 seemed much more common than
in the first study, and Scenarios 1 and 4 seemed less common.
This difference might be explained in part by the larger sample of flakes during
the second round of analysis and the inclusion of many more tools and cores. But there is
a more fundamental problem with trying to make such behaviorally specific inferences
using data such as this, stemming from overlap of the following limitations: (1) while
some of the MANs represent actual individual nodules, many likely do not; (2) only 38
percent of the debitage was looked at in the analysis, and technological attributes were
recorded on only 6 percent; and (3) even if a MAN represents a distinct source area,
there is no way to know if different visits to the source involved the same behaviors
and hence return of the same kinds of products to the site. For these reasons, assuming
within-MAN consistency in terms of production, use, and discard scenarios is a risky leap.
Further complicating the issue is the likelihood that some apparently distinct MANs
represent simply variability across the same geological formation and/or differences in
color or texture within individual cobbles.

Spatial Analysis
As part of the 2015 study, plan maps depicting the distributions of the
identified nodules across the excavations were produced and delivered to TxDOT
for use in their analysis of the contextual integrity of the site. Since Prewitt
and Associates was not involved in that analysis (other than providing the
data), it is outside the scope of this report to present those results. However,
it was apparent that the larger MANs tended to be distributed broadly both
horizontally and vertically across the excavation block. This could be an indication
of postoccupational disturbance, but only to the extent that the MANs represent
actual individual nodules. Given the subtle differences in color and overlapping
color schemes among the Cretaceous and Pennsylvanian cherts at 41MS99, it is
probable that many of the larger ones do not. Instead, they more likely represent
multiple source nodules and would not be expected to have restricted distributions
within the site. Hence, their distributions would not be a good basis for assessing
site integrity.
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Fractal Analysis
Also as part of the 2015 study, TxDOT specified that each nodule with total
debitage numbers greater than 35 pieces should be examined by fractal analysis
following either Brown (Brown 2001; Brown et al. 2005) or Clauset et al. (2009).
Following a review of both suggested resources, the lithic analyst selected to follow
the methods described in Brown (2001). For each appropriately sized MAN, the
logarithm of the diagonal of the screen mesh size (log size) was plotted against
the logarithm of the number of debitage greater than a particular mesh size (log
cumulative count).
Only MANs 24 and 39 fit the minimum 35-piece limit, but four others had
close to the required minimum count and were included to expand the sample.
These were MANs 25 (n = 32), 27 (n = 33), 33 (n = 33), and 36 (n = 33). Experimental
debitage size distribution studies have indicated that there is a linear distribution
of debris size when analyzed in this manner (Brown 2001; Brown et al. 2005).
Statistical study includes a regression analysis to determine if each MAN exhibits
predicted linear relationships established by experimental studies. Experimental
studies, including most of those used by Brown (2001), included the entire range
of lithic reduction (flake production from cores or tool manufacture) and hence can
yield robust patterning in size grade differences (e.g., Gunn et al. 1976; Henry et
al. 1976; Stahle and Dunn 1982, 1984). Other kinds of assemblages lacking the
full reduction range will produce a different pattern or only a partial pattern. The
assemblage from 41MS99 is dominated by flakes smaller than 12.5 mm, or about 0.5
inches (see Chapter 6, Debitage) and has a very low proportion of debris reflecting
early-stage tool manufacture or core reduction to produce flakes for tools. This is a
limitation to the fractal analysis because it decreases the number of cases that can be
included in the fractal plot and the linear regression analysis to yield interpretable
statistics. Although six size grades were employed in this study, the debitage was
limited primarily to only three of them (Table 6.9).
Despite the limitation, the analysis results indicate linear distributions
comparable to experimental samples examined by Brown (2001), with 86–89 percent
of the variability explainable by the regression. The fractal dimension values (Df)
in Table 6.9, varying between 2.04 and 3.04, are consistent with the conclusion
that late-stage reduction is well represented. Brown’s (2001) study indicated that
lower Df values are associated with early stages of manufacture and more debris in
larger size grades, while the opposite is true for higher values. Fractal dimensions
for his experimental data sets varied from 1.17 to 3.33. The values in Table 6.9
are close to those for experimental assemblages that are attributed to late-stage
tool manufacture, projectile point manufacture, or flake tool retouch (see Brown
2001:623, Table 2).
Regression Analysis
For each of the graphed MANs, linear regression analysis was performed to
examine the linearity of changes in flake abundance with corresponding changes in
flake size. Regression analysis results were obtained by keeping the lower boundary
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Table 6.9. Results of fractal analysis of debitage size for six MANs
Size Interval
(mm)

Lower Bound (r)
(mm)

6.3–9.5
9.5–12.5
12.5–19.0
19.0–25.0
25.0–37.5
>37.5

6.3
9.5
12.5
19
25
37.5

6.3–9.5
9.5–12.5
12.5–19.0
19.0–25.0
25.0–37.5
>37.5

6.3
9.5
12.5
19
25
37.5

6.3–9.5
9.5–12.5
12.5–19.0
19.0–25.0
25.0–37.5
>37.5

6.3
9.5
12.5
19
25
37.5

6.3–9.5
9.5–12.5
12.5–19.0
19.0–25.0
25.0–37.5
>37.5

6.3
9.5
12.5
19
25
37.5

6.3–9.5
9.5–12.5
12.5–19.0
19.0–25.0
25.0–37.5
>37.5

6.3
9.5
12.5
19
25
37.5

6.3–9.5
9.5–12.5
12.5–19.0
19.0–25.0
25.0–37.5
>37.5

6.3
9.5
12.5
19
25
37.5

Frequency
Log r
2
MAN 24 R = 0.8877, Dƒ = 2.37
36
1.8405496334
7
2.2512917986
6
2.5257286443
0
2.94438792
0
3.2188758249
0
3.624340933
MAN 25 R2 = 0.86, Dƒ = 2.04
23
1.8405496334
6
2.2512917986
3
2.5257286443
0
2.94438792
0
3.2188758249
0
3.624340933
MAN 27 R2 = 0.8906, Dƒ = 2.20
20
1.8405496334
7
2.2512917986
6
2.5257286443
0
2.94438792
0
3.2188758249
0
3.624340933
2
MAN 33 R = 0.8813, Dƒ = 2.07
25
1.8405496334
3
2.2512917986
5
2.5257286443
0
2.94438792
0
3.2188758249
0
3.624340933
MAN 36 R2 = 0.8816, Dƒ = 2.30
14
1.8405496334
12
2.2512917986
7
2.5257286443
0
2.94438792
0
3.2188758249
0
3.624340933
MAN 39 R2 = 0.8904, Dƒ = 3.04
98
1.8405496334
22
2.2512917986
10
2.5257286443
1
2.94438792
0
3.2188758249
0
3.624340933

Cum. Freq (N>r)

Log (N>r)

49
13
6
0
0
0

3.8918202981
2.564943575
1.7917594692
0
0
0

32
9
3
0
0
0

3.4657359028
2.1972245773
1.0986122887
0
0
0

33
13
6
0
0
0

3.4965075615
2.5649493575
1.7917594692
0
0
0

33
8
5
0
0
0

3.4965075615
2.0794415417
1.6094379124
0
0
0

33
19
7
0
0
0

3.4965075615
2.9444389792
1.9459101491
0
0
0

131
33
11
1
0
0

4.8751973232
3.4965075615
2.3978952728
0
0
0

Data presented follow Brown (2001:622, Table 1). R2 values are for the regression plot in each fractal graph. Dƒ
values are the calculated fractal dimensions for each graphed MAN.

of each size grade as the independent variable and examining it against the logtransformed dependent variable of the cumulative number of debitage in each size
grade. The results of this analysis are presented in Table 6.10.
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Table 6.10. Results of linear regression analysis for six MANs
MAN No.
24
25
27
33
36
39

49
32
33
33
33
131

R2

S

0.69
0.65
0.71
0.69
0.72
0.71

0.83
0.78
0.75
0.74
0.77
1.04

Fstat

9.22
7.40
10.03
8.80
10.42
9.79

DF

P

Sig. F

Reg. Equation

1, 4
1, 4
1, 4
1, 4
1, 4
1, 4

0.013
0.019
0.011
0.014
0.010
0.011

0.038
0.052
0.033
0.041
0.032
0.035

y = -0.1191x + 3.5536
y = -0.1006x + 2.9675
y = -0.1120x + 3.3580
y = -0.1040x + 3.1009
y = -0.1183x + 3.5627
y = -0.1542x + 4.6169

The analysis results demonstrate a degree of statistical similarity within
the MAN groups. The R2 values indicate that between 65 and 72 percent of the
regression results are distributed more or less linearly, comparable to results of the
fractal analysis. This is generally supported by p-value and Significance F statistics:
values of <0.05 for both are considered a good fit to the regression. The Significance
F statistic indicates that for the MAN sample there is only a 3–5 percent chance
that the results of the regression analysis are random. This analysis provides some
moderate support that the debris in each MAN in part represents a fractal or linear
distribution. Standard errors of the regression (S) are comparable between nodules
except for MAN 39, however, this may be due to a larger sample size for this nodule.
Fractal graph plots and plots of predicted against actual observations for size grades
containing flake debris also suggest a linear distribution among those size grades.
Despite this, each MAN likely represents debris produced from multiple nodules
with similar physical characteristics procured from the same source region.

CHAPTER 7: OTHER REMAINS

This chapter summarizes the vertebrate faunal and botanical remains,
based on the analysts’ reports in Appendixes A and B, and several other categories
of materials recovered.
VERTEBRATE FAUNAL REMAINS
The excavations yielded 3,740 animal bones weighing 12,481.64 g, exclusive
of small unanalyzed ones from flotation and sediment samples. The vast majority
are from Analysis Unit 2 (see Chapter 9) and thus relate to the Transitional Archaic
component, but the total sample contains some bones relating to historic or modern
use of the site. The most-conspicuous indicators that some of the collection from
the upper levels relates to historic or modern use are two saw-cut bones. One is the
vertebra of a cow-sized animal from Feature 6, and the other is a cow-sized long
bone found during mechanical scraping of the upper terrace sediments.
Identified taxa are bison, white-tailed deer, pronghorn, wolf, striped skunk,
black bear, jackrabbit, cottontail rabbit, rock squirrel, pocket gopher, cotton rat,
armadillo, turkey, king snake, and soft-shelled turtle. Bones not identified to specific
taxa (i.e., the vast majority) represent artiodactyls (probably mostly or entirely deer),
mammals of various sizes (probably mostly bison and deer), birds of various sizes,
nonpoisonous snake, turtles, and fish. Bison and likely bison (Bovinae and very large
mammal) account for 18 percent of the total assemblage (both identified and not)
by number and 84 percent by weight, while the figures for white-tailed deer and
likely deer (unidentified Artiodactyla and large mammal) are 35 and 12 percent.
Also fairly numerous (6 percent by number) are bones of birds of various sizes, but
mainly large and very large ones. Fish, turtles, snakes, rabbits, canids, carnivores,
pronghorn, and rodents occur in very low numbers; some of the less-represented
species may be natural fauna not procured as food. The single fish bone indicates
that Comanche Creek was not used much for obtaining aquatic resources. A single
wolf tooth and a single black bear phalange may have been collected elsewhere
and returned to the site. As noted in Appendix A, “The best estimate of the relative
importance of prey species represented at this site is the bone weight. Using this
measure, bison is overwhelmingly the most-important prey species. Given the body
weight of bison compared to white-tailed deer, it is clear that the highest quantity
of meat protein contributed to the inhabitants’ diet came from bison.”
Analysis of fracture patterns revealed that only 5 percent appeared to have
been broken in a green state, leading the analysts to suggest that much of the
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breakage could have occurred after discard, perhaps due to natural weathering
and trampling from foot traffic. They note that the assemblage “consists of a mix
of highly fragmented bone and bone that has been minimally processed, remaining
largely intact.” But they go on to suggest that some of the breakage also could reflect
processing for rendering of bone grease and particularly splitting of large mammal
long bones for marrow extraction. They point to the high incidence of long bone
splinters and the presence of nearly complete long bone articular ends as indicators
that marrow extraction was an important goal, particularly in processing bison. In
truth, the relative importance of these breakage factors—noncultural vs. grease
extraction vs. marrow extraction—is unknown, since the kind of detailed analysis
needed to determine that was not part of the work scoped for the project. Most
likely, all three played some role.
Six bones appear to have been shaped. One is a long splinter derived from
a deer-sized metapodial that has deep notches on the edges nearly opposite each
other. The second is an awl made on an unidentified bone. The third piece is a flat
long bone fragment that was trimmed along its length with one end shaped into a
knob. The fourth is a small fragment of an unidentified large mammal long bone
that has been split length-wise and beveled into a rounded point on one end. The
fifth one is a short deer-sized long bone fragment with a U-shaped notch on one
edge. The sixth is a bird bone with an intact end that appears to have been cut,
perhaps to form a bead.
Two bones have holes that the analysts concluded might have been made by
shotgun shell pellets and bullets. One is a split chicken-sized bird long bone with
holes about 2 mm in diameter and 30 mm apart. The evidence they were made by
shotgun pellets consists of the facts that neither hole is associated with use wear and
the inner surfaces of the bone at the holes are beveled. The second bone with holes
is the distal end of a bison femur. It has three holes. One, measuring 17x12 mm, is
in the plantar surface of the condyle and has a matching hole through the posterior
femoral shaft. Chipping on the broken edges of the shaft around the latter suggest
it is an exit wound from a projectile. The third hole, measuring 11x6 mm, enters
the medial side of the patellar ridge; rather than a matching exit hole, the interior
of the bone opposite the entry point has a depression about 3 mm in diameter and
5.5 mm deep. The absence of use wear around the holes and their clean edges and
parallel margins suggest the holes were made by bullets. In the case of both bones,
however, their contexts suggest otherwise. The bird bone came from the Level 9, and
the bison bone came from Level 7, well below the disturbed upper terrace deposits.
An alternative explanation is that the holes were created by carnivores chewing on
the bones after they were discarded.
OTHER FAUNAL REMAINS
Other faunal remains recovered consist of mussel and snail shells. Both
are so scarce that it is doubtful that they represent food remains. There are just
26 mussel fragments, 13 of which came from Level 2 in one unit and certainly
are a historic or modern introduction. The 39 snail shells and fragments (some
identifiable as Rabdotus sp.) are mostly from the lower deposits and thus of
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prehistoric age, but they are not sufficiently numerous or concentrated to suggest
intentional exploitation.
BOTANICAL REMAINS
Charcoal samples from 9 proveniences and 21 flotation samples from 20
features (Features 4, 5, 7, 8, 10–14, 16, 19, 20, 23, and 25–31) were submitted for
identification and analysis. Despite the large volume of sediment processed by
flotation (294.5 cubic decimeters), only sparse botanical remains were recovered.
Given the good preservation of animal bones, the paucity of plant remains appears
not to be due to poor preservation. Possible explanations offered elsewhere in this
report include the following: (1) the features were not used for intensive or bulk
processing of plant foods; (2) fuels used were small and largely consumed by fire; and
(3) light plant remains were removed by the flood events that created the terrace.
Any or all of these could be a factor.
Taxa represented in the wood charcoal samples are plateau live oak,
unspecifiable hardwood, unspecifiable oak, hickory/pecan, and juniper, in decreasing
order of abundance. The hickory/pecan wood, identified only in one sample, is
of the pecan type. The remains from the flotation samples are overwhelmingly
wood charcoal (289 fragments weighing 1.06 g), with 2 pieces of charred acorn
shell (<0.01 g) and 2 Chenopodium seeds (<0.01 g) also present. Most of the wood
charcoal is plateau live oak. Much less frequent are other species of oak (both red
group and white group, probably blackjack oak and post oak), acacia/mesquite, and
hackberry/elm. The abundance of oak reflects its abundance in the area and utility
Figure 7.1
as a fuel wood.
CERAMIC SHERD
A single small prehistoric ceramic sherd was
recovered (Figure 7.1a). With a maximum diameter of
14 mm, a thickness of 5 mm, and eroded surfaces, it is
not very distinctive. The paste has abundant rounded
sand grains and some mica. Its two surfaces are of
different colors, one being brown (7.5YR 4/3) and the
other dark brown (7.5YR 3/2). It could be a sherd of
Jornada Mogollon brownware from the west, but it is
so small it is hard to be certain. It came from Level
6 and probably relates to one of the ephemeral Late
Prehistoric period occupations.

a

b
0

1

2

c

centimeters
Figure 7.1. Other artifacts. (a) Prehistoric
ceramic sherd; (b) prehistoric ornament or
historic collar stud; (c) burned mud dauber
nest.

PREHISTORIC ORNAMENT OR HISTORIC COLLAR STUD
One unusual artifact cannot be identified with certainty (Figure 7.1b). It is
small, nearly complete, barbell-shaped shell (possibly fossilized) item that measures
12 mm long. The larger (9 mm wide) end appears to have been shaped into a circle
by flaking, with the top cut or abraded flat and then polished. The smaller (7 mm
wide) end appears to have been abraded into a circle with a domed top. Both ends
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are damaged and thus not complete. The bar connecting the ends has a minimum
thickness of 2.5 mm, widening as it meets the ends. It is not clear how the bar section
was made, but it likely was reduced somehow from a larger shell mass, since the
overall form of this item does not resemble any natural shell structures. If this item
is of Native American manufacture, it may be a piece of body ornamentation like
a lip or ear plug. Alternatively, it strongly resembles a historic collar stud or cuff
link. Its recovery from Level 8 might argue that it is prehistoric, but other clearly
historic artifacts (6 percent of the total) were found this deep or deeper. Further, no
similar artifacts have been found in Transitional Archaic contexts at other central
Texas sites, making a prehistoric origin seem unlikely.
MUD DAUBER NEST
A single burned mud dauber nest fragment weighing 2.44 g and with a
maximum dimension of 19 mm was recovered (Figure 7.1c). Mud dauber is an
appellation for the common black and yellow wasp of the genus Sceliphron. This
wasp is active from spring to fall constructing its nest of mud in which it lays its
eggs. Mud for the nest is gathered from pools or stream edges and transported to
the nesting site (Andrewes 1969:41–44). Nests are composed of 4–20 cells, each
containing a single egg. The wasp places as many as 20 spiders in each cell to serve
as food for its hatching larva. Once the wasp has provided an adequate food supply,
it closes the cell with a cap of mud. The larva will hatch inside the closed cell, eat,
and mature into the pupa stage, emerging as an adult wasp the following spring
(Andrewes 1969:41–44). In natural settings, mud daubers place their nests in hollow
trees or under cliff overhangs (Evans and Eberhard 1970:102). Mud daubers select
these nest sites because they provide shelter from the elements which would damage
the nests and endanger the larvae during the several months they need to reach
maturity. The shelters provided by overhangs and niches in human-built structures
also are utilized by mud daubers. The fragment from 41MS99 is too small to retain
impressions indicating what it may have been constructed on, but one possibility is
that is was attached to a piece of wood collected for fuel and subsequently burned,
firing the nest and causing it to be preserved. Its recovery from deep in the terrace
deposits (Level 12) associates it with the Transitional Archaic component.
HISTORIC AND MODERN ARTIFACTS
This category consists of 230 items that relate to use of the site in historic
and modern times. Many appear to be recent enough to have resulted from use of the
VFW Hall just north of the excavation block. Some clearly are older, however, and
appear to relate to some earlier undocumented domestic use. More than four-fifths
of those from the manual excavations (85 percent) came from the upper 50 cm of
the site. These items were not analyzed in detail, but they were sorted by material
and described cursorily. Most common (n = 110) are pieces of glass, at least 39 of
which are from clear bottles and jars. Other container glass colors represented are
amber, blue, clear with aqua tint, clear with greenish tint, and green. Nine flat
glass sherds may be from window panes. Another thicker piece could be automobile
glass. Also included are 3 glass marbles.

Chapter 7: Other Remains
Metal items also are frequent (n = 90). They include fence staples and a fence
wire barb (n = 16), wire nails (n = 14), possible can fragments (n = 10), segments
of wire (n = 8), an assortment of things like screws and washers (n = 8), buttons
and other clothing-related items (n = 6), a .22-caliber short shell and a .22-caliber
slug, a .40-caliber shell, a rake head, a key tag safety pin, a piece of door hardware,
a piece of a coffee grinder, springs, flat metal, corrugated metal, bottle caps, and
aluminum foil.
Rounding out the collection are 23 ceramic sherds, 2 shell button fragments,
a piece of an asphalt shingle, a piece of concrete, a plastic toothbrush fragment, a
piece of black plastic pipe, and a plastic pipe primer/cement applicator. Fifteen of
the ceramic sherds are undecorated whiteware, 5 are decal-decorated whiteware,
2 are molded whiteware, and 1 is a painted chrome ware sherd.
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As described in Chapter 4, 41MS99 is in the upper 1.5 m of a late Quaternary
alluvial terrace fill deposited chiefly by overbank flooding of Comanche Creek.
Radiocarbon dates discussed below indicate that the sediments making up the upper
part of the terrace accumulated over the last several thousand years. The vertical
distribution of the archeological materials (described below) makes it clear that
the site was occupied multiple times as the terrace was deposited, thus creating
the potential to separate the remains of the different periods of occupation. The
stratigraphic and sedimentologic data do not allow discrete packages of sediment to
be distinguished, however (see Chapter 4). This is because the sediments have been
altered by pedogenesis and bioturbation and likely erosion and redeposition as well,
such that differences between packages are masked. Hence, the stratigraphic and
sedimentologic data are not useful for defining analytical units in the excavation
block and three isolated units to its west (Figure 8.1)
Other data are useful for this purpose, though. Specifically, the vertical
distributions of the cultural features and the various artifact types, faunal bones,
and burned rocks indicate that the excavations can be most productively separated
into two analytical units—Analysis Units 1 and 2—that encompass the upper
and lower parts of the site (Figures 8.2 and 8.3). This conclusion is supported by
both the radiocarbon dates and the temporally diagnostic projectile point styles.
As discussed in Chapter 1, the Transitional Archaic (300 b.c. to A.D. 700), Late
Prehistoric I (A.D. 700–1200), and Late Prehistoric II (A.D. 1200–1700) periods are
most relevant for 41MS99, especially the first of these. Key projectile point types
for these periods are as follows: Darl, Edgewood, Ellis, Ensor, Fairland, and Frio
(Transitional Archaic); Edwards, Sabinal, and Scallorn (Late Prehistoric I); and
Alba, Bonham, and Perdiz (Late Prehistoric II). As described below, Analysis Units
1 and 2 vary in their capacity to contribute important information, with Analysis
Unit 2 representing the period of most-intensive site use and thus containing the
most important information.
The effort to define analysis units included securing 42 radiocarbon dates,
starting with 7 obtained in two episodes after the 2013 survey work and 35 obtained
in four episodes after completion of data recovery excavations in 2014. The multiple
episodes of dating were motivated by the fact that the initial round of post-excavation
dates provided some curious results, with most of the 12 dates on charcoal being
older than the 9 dates on bones and the 7 initial dates, all of which also were on
bones. This raised obvious questions about contamination by old carbon, particularly
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Figure 8.1. Map showing the excavation block and isolated units within the mechanically scraped area (Feature 3 is
an intrusive wastewater line trench).

since charcoal was poorly preserved at the site, all the charcoal samples were small,
and some of the dated charcoal was recovered by flotation rather than contexts with
clear in situ burning. But because all but 1 of the 16 bone dates were on bison or
bovid, it also raised the question of whether the charcoal vs. bone discrepancy might
relate to differential use of that resource through time.
Hence, subsequent rounds of dating focused on sampling other taxa (rabbit,
jackrabbit, deer, bear, wolf, pronghorn, and very large bird), as well as trying to
ensure that as many different animals as possible within the better-represented taxa
were included (i.e., making sure that not all bison and deer dates are from single
individuals). Achieving this latter goal entailed selecting bison/bovid and deer left
astragali; in each case, a minimum of three individuals is represented. Whether any
or all the other 15 bison/bovid dates and the 1 other deer date relate to those same

Figure 8.2
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Figure 8.2. Collapsed cross section through the excavations showing the vertical positions of the cultural features.

animals is uncertain. However, their distributions (especially vertical distributions)
suggest some are from other individuals. For example, the non-astragalus deer date
is from a unit only a few meters from 1 of the astragalus dates, but it was 30–40 cm
deeper, suggesting it could be from a fourth individual. The situation with the bison/
bovid dates is more complicated because there are so many of them, but it seems
likely that some or all of the 4 non-astragalus dates from elevations that equate to
Levels 6 and 9–11 in Test Unit 1 relate to different individuals than that represented
by the dated astragalus from Level 7 in Excavation Unit 38. Following this logic,
a subjective estimate based on distributions of the total number of individuals
represented by the 18 bison/bovid samples is nine.
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As an outgrowth of the effort to make the dating more rigorous, Scott Pletka
of TxDOT-ENV conducted a Bayesian analysis on a subset of 26 charcoal and bone
dates that he felt are most likely to date independent events, i.e., eliminating the
possibility of multiple dates from single animals. His goals are to assess whether the
site was occupied continually or sporadically and to gauge the intensity of occupation
over time. Appendix D presents the methods and results of that study. While he
was not able to answer the first question with certainty, he did conclude that the
“sample was not generated by a single uniform probability distribution,” and one
of his models assuming multiple phases of occupation (and including a factor to
account for old carbon) puts 20 of the dates into a group (called Phase 2) between
453 b.c. and a.d. 65 (using the median values in Table D.4). This is not far off the
estimated beginning and ending dates for Analysis Unit 2 presented below, even
though that analysis discounts most of the charcoal dates and makes no effort to
eliminate the possibility of multiple dates from single animals. Further, his analysis
concludes that “occupation of the site during Phase 2 is much more intense than
the preceding and succeeding periods of occupation, suggesting that the majority of
the archeological materials at the site derive from this period,” which is consistent
with our analysis based on all samples.
ANALYSIS UNIT 1
Analysis Unit 1 encompasses the archeological deposits in Levels 1–5 (99.60–
99.10 m). It extends from the upper portion of the 2A2b horizon (the overlying AC
and 2A1b horizons were removed mechanically before manual excavations began)
down into the upper part of the 2Bwb horizon and consists of archeological remains
representing a series of brief, ephemeral Late Prehistoric and terminal Archaic
occupations that followed the more-intensive Transitional Archaic use represented
in Analysis Unit 2. Analysis Unit 1 is beneath the estimated late-nineteenth- to
early-twentieth-century ground surface at ca. 99.85 m, which was buried by ca.
20–30 cm of more-recent sediments. The top 30 cm of the unit consists primarily of
disturbed Late Prehistoric I and II archeological deposits mixed with Transitional
Archaic artifacts, late historic artifacts, and modern trash. Feature 7, the only
prehistoric feature thought to have originated from a surface in the upper 30 cm of
this analytical unit, yielded a radiocarbon date with calibrated two-sigma intervals
of A.D. 1315–1355 and 1390–1435, with the latter having a higher probability (Table
8.1). The bottom ca. 20 cm of the unit encompasses terminal Archaic and possibly
Late Prehistoric deposits. Feature 5, a well-preserved basin-shaped hearth/earth
oven at the base of Analysis Unit 1 in an isolated unit west of the excavation block,
yielded a radiocarbon date with a two-sigma range of A.D. 410–540, which falls in
the latter half of the Transitional Archaic period. Other features thought to have
originated on surfaces in the lower portion of the unit include Features 8, 20, and
21. Feature 8 was adjacent to Feature 7 and likely was disturbed/robbed when
Feature 7 was built. Most of these features were insubstantial, and all but Feature
5 were disturbed to varying degrees.
Diagnostic projectile point types recovered in the upper 30 cm of the unit
include both Late Prehistoric I and II arrow points and Transitional Archaic

155

Elevation
(m)

TU 5
TU 1

TU 1
TU 1

TU 5
EU 3
EU 16

EU 25

EU 43

EU 58

EU 63
EU 64

EU 111 7

EU 77

SP 2
EU 11

361614
369546

369547
369548

369550
417714
417715

417716

417717

417718

417719
417720

417721

417722

417723
417724
10
7

9

11
11

8

7

10

13
8
8

8
13

10
13

12

TU 1

361613

11

TU 1

417733
5
Analysis Unit 2:
361612

98.70-98.64
98.91

Bison bison femur, right proximal
wood charcoal

98.79–98.75 Bison bison astragalus, left

99.01–98.95 Bison bison calcaneus, left

98.63–98.54 Bison bison femur, left distal
98.57–98.51 bovid femur, left

98.87–98.84 bovid thoracic vertebra

99.04–98.90 Bison bison femur, left distal

98.70–98.64 Bison bison calcaneus, left

98.50–98.40 Bison bison long bone
98.85
bovid femoral head, right
98.87–98.82 Bison bison metatarsal, left

99.10–99.00 Bison bison rib
98.60–98.50 Bison bison rib

98.80–98.70 Bison bison vertebra
98.60–98.50 Odocoileus virginianus bone

98.70–98.60 Bison bison tarsal

98.80–98.70 Bison bison scapula

99.24–99.08 carbon from flotation

Beta No. Feature TU/EU Level
Description
Analysis Unit 1:
417731
7
99.30–99.20 carbon from flotation

Table 8.1. Radiocarbon dates

1890±30
3620±30

1910±30

1860±30

1960±30
1910±30

1770±30

2100±30

1890±30

1920±30
1950±30
1970±30

1860±30
1880±30

1760±30
1960±30

1870±30

1870±30

-12.0
-25.6

-9.1

-9.2

-10.8
-9.2

-8.6

-14.2

-9.6

-8.0
-10.7
-8.1

-9.9
-9.7

-8.9
-20.1

-10.0

-9.0

-25.0

-25.4

550±30
1590±30

δ C
13

Measured
Radiocarbon
Age (b.p.)

2100±30
3610±30

2170±30

2120±30

2190±30
2170±30

2040±30

2280±30

2140±30

2200±30
2180±30
2250±30

2110±30
2130±30

2020±30
2040±30

2120±30

2130±30

1590±30

540±30

350–310 b.c. (0.105)
210–50 b.c. (0.849)
345–320 b.c. (0.042)
205–50 b.c. (0.912)
105 b.c.– a.d. 60 (0.954)
160–130 b.c. (0.069)
120 b.c.– a.d. 25 (0.881)
a.d. 45 (0.004)
200–50 b.c. (0.954)
350–310 b.c. (0.105)
210–50 b.c. (0.849)
365–190 b.c. (0.954)
360–170 b.c. (0.954)
395–345 b.c. (0.313)
320–205 b.c. (0.641)
355–295 b.c. (0.195)
230–220 b.c. (0.015)
215–90 b.c. (0.712)
75–55 b.c. (0.032)
405–350 b.c. (0.601)
295–230 b.c. (0.335)
220–210 b.c. (0.018)
160–130 b.c. (0.069)
120 b.c.– a.d. 25 (0.881)
a.d. 45 (0.004)
360–180 b.c. (0.954)
360–155 b.c. (0.929)
135–115 b.c. (0.025)
345–320 b.c. (0.042)
205–50 b.c. (0.912)
360–155 b.c. (0.929)
135–115 b.c. (0.025)
200–45 b.c. (0.954)
2110–2105 b.c. (0.005)
2035–1890 b.c. (0.949)

1315–1355 (0.298)
1390–1435 (0.656)
a.d. 410–540 (0.954)

a.d.
a.d.

Conventional
Radiocarbon Two-Sigma Calibration
Age (b.p.)
(probabilities)
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25
4
26
29

10

11

13

417726

417727
417728
417729
417730

417732

417734

417735

EU 56

EU 30

EU 38

EU 45

EU 93

EU 96 7
EU 101 6

EU 54
EU 32

EU 70
EU 15
EU 1

418246

436353

436354

436355

436356

436357
436358

507382
507383

507384
507385
507386

8
9
11

11
10

6

7

7

6

9

EU 53

418245

11

28

Beta No.
417725

98.90–98.80 Lepus californicus innominate, right
98.80–98.70 Antilocapra americanus phalange
98.60–98.51 very large bird bone

99.00–98.90 Odocoileus virginianus astragalus,
left
99.10–99.00 Odocoileus virginianus astragalus,
left
98.98–98.94 Bison bison astragalus, left
99.10–99.00 Odocoileus virginianus astragalus,
left
98.52–98.50 Ursus americanus metacarpal, left
98.72–98.69 Canis lupus carnassial, right

99.02–98.99 bovid astragalus, left

99.10–99.00 artiodactyl right tibia, distal end

98.80–98.70 Sylvilagus sp. humerus, left

98.60–98.50 Sylvilagus sp. calcaneus

98.77–98.68 carbon from flotation

98.98–98.72 carbon from flotation

99.07–98.97 carbon from flotation

98.93–98.80 combined charcoal sample & carbon
from flotation
98.75–98.66 carbon from flotation
98.64–98.47 carbon from flotation
99.08–98.92 carbon from flotation
98.93–98.70 carbon from flotation

Elevation
Feature TU/EU Level
(m)
Description
24
98.66, 98.67, combined charcoal sample & carbon
98.80–98.60 from flotation

Table 8.1, continued

2090±30
1520±30
1790±30

2100±30
2070±30

1940±30
2250±30

2050±30

2030±30

1920±30

2040±30

1220±30

1250±30

2310±30

2250±30

2470±30

2750±30
2470±30
2080±30
2390±30

NA

-17.0
-18.7
-15.7

-18.6
-14.4

-9.3
-18.5

-19.9

-19.7

-10.0

-18.8

-19.3

-20.6

-25.5

-25.4

-25.6

-26.5
-23.4
-26.3
-27.0

NA

Measured
Radiocarbon
Age (b.p.)
δ13C
2620±30
-27.3

Conventional
Radiocarbon Two-Sigma Calibration
Age (b.p.)
(probabilities)
2580±30
815–750 b.c. (0.870)
685–670 b.c. (0.031)
635–620 b.c. (0.014)
615–590 b.c. (0.039)
4120±30
2865–2805 b.c. (0.251)
2775–2580 b.c. (0.703)
2730±30
930–810 b.c. (0.954)
2500±30
790–535 b.c. (0.954)
2060±30
170 b.c.– a.d. 5 (0.954)
2360±30
535–530 b.c. (0.012)
520–385 b.c. (0.942)
2460±30
760–680 b.c. (0.295)
670–430 b.c. (0.659)
2240±30
390–345 b.c. (0.250)
325–205 b.c. (0.704)
2300±30
405–355 b.c. (0.796)
285–235 b.c. (0.158)
1320±30
a.d. 650–725 (0.730)
a.d. 740–770 (0.224)
1310±30
a.d. 655–725 (0.680)
a.d. 735–770 (0.274)
2140±30
355–295 b.c. (0.195)
230–220 b.c. (0.015)
215–90 b.c. (0.712)
75–55 b.c. (0.032)
2170±30
360–155 b.c. (0.929)
135–115 b.c. (0.025)
2120±30
345–320 b.c. (0.042)
205–50 b.c. (0.912)
2130±30
350–310 b.c. (0.105)
210–50 b.c. (0.849)
2200±30
365–190 b.c. (0.954)
2360±30
535–530 b.c. (0.012)
520–385 b.c. (0.942)
2200±30
365–190 b.c. (0.954)
2240±30
390–345 b.c. (0.250)
325–205 b.c. (0.704)
2220±30
375–205 b.c. (0.954)
1620±30
a.d. 380–540 (0.954)
1940±30
20–10 b.c. (0.012)
a.d. 0–130 (0.942)
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dart points. A Sabinal arrow point and Frio dart point were recovered in Level 2
(99.50–99.40 m). An Edgewood dart point was recovered in the immediate vicinity
of the top of Feature 7 in Level 3, and a unifacial Perdiz arrow point was recovered
in the same level. The period of use for Perdiz points, A.D. 1200–1700, is in line
with the radiocarbon date from Feature 7. The discrete period of use for the Sabinal
point style reported by Turner et al. (2011), A.D. 1120–1250, precedes the Feature
7 date. No Late Prehistoric points were recovered in the basal 20 cm of the unit.
A Transitional Archaic Fairland dart point was found in Level 4, and an earlier
Archaic Martindale point was found in Level 5.
The archeological deposits in Analysis Unit 1 are characterized by low
artifact and especially faunal bone densities, minimal burned rock weights, only a
handful of prehistoric features with which some of the recovered materials might be
associated, a few weak to moderate material concentrations within the excavation
block (Figure 8.4), and high densities of historic/modern artifacts. Densities of all
classes of prehistoric materials increase in the lower part of the unit, probably
reflecting some mixing with the higher-density cultural deposit below (Analysis
Unit 2).
In general, cultural materials are distributed sparsely across the excavations,
with most of the material concentrations evident on Figure 8.4 being in the west
part of the block and in Excavation Units 4, 8, and 9 west of the block. One of the
concentrations appears to be associated with Feature 7, a shallow basin-shaped
hearth in Levels 3 and 4, and Feature 8, a flat hearth built on a surface in Level
5, in the northwest part of the block. Another concentration, in the southwest
corner of the block, has no directly associated features, although Features 20 and
21 are not far to the west. The densest concentration appears to be associated with
Feature 5, a well-preserved basin-shaped hearth originating from a clear prehistoric
occupation surface remnant at 99.20 m in Excavation Units 8 and 9, but little can
be said about this concentration because it is sampled minimally and separated
from the excavation block. These distributions suggest that the main part of the
site during some of these occupations was west of the block.
The prehistoric materials in the top 30 cm of Analysis Unit 1 are mixed
due to bioturbation and perhaps repetitive use during the Late Prehistoric period.
Proximity to historic and modern surfaces and the presence of late historic artifacts
and modern trash also indicate that these deposits were impacted by twentiethcentury activities. Much of the late historic/modern material collected in this part
of the unit was along modern utility trenches such as Feature 3. The uppermost
Late Prehistoric materials are mixed with intrusive historic/modern materials and
Transitional Archaic deposits translocated up-profile. The basal 20 cm of Analysis
Unit 1, consisting primarily of late Transitional Archaic archeological deposits
minimally affected by subsequent brief Late Prehistoric occupations, appears to
have been impacted less by recent disturbance, although the Feature 3 utility trench
cut through these deposits as well.
Analysis Unit 1 has little potential to contribute important information
about how Native Americans used 41MS99 for three main reasons. First, excepting

Figure B.4
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Analysis Unit 1
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Figure 8.4. Plan of the excavations showing prehistoric features in Analysis Unit 1 and horizontal distributions of
chipped stone debitage (density isopleths), chipped and ground/battered stone tools (counts), and vertebrate faunal
remains (density isopleths). Debitage and faunal densities are not shown for the eastern part of the block because
the full thickness of AU 1 (i.e., Levels 1–5) was not sampled there.
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Feature 5, the cultural deposits generally have low integrity, having been impacted
by twentieth-century use of the terrace and bioturbation. Second, the unit covers a
long span, ca. 1,000 years, from the late Transitional Archaic period into the Late
Prehistoric II period, and its temporal parameters (indicated by just two radiocarbon
dates) remain poorly established. Third, the sparseness of the cultural materials
and the very limited extents of the few feature-associated material concentrations
make meaningful interpretation of them impossible.
ANALYSIS UNIT 2
Analysis Unit 2 encompasses archeological deposits derived from a series of
repeated occupations during a period of intensive use mostly in the first half of the
Transitional Archaic period. It includes Levels 6–12 (99.10–98.40 m) in the lower
half of the excavation block. The top of the unit straddles the sloping 2A2b-2Bwb
horizon transition, with the west half of the unit in the 2Bwb horizon and the east
half in the lower portion of the 2A2b horizon. The unit extends down to the contact
with moderately to well-consolidated loamy sediment in the 2Bwb horizon; this
contact served as the base of the excavations across the west half of the block. It
may coincide with an old stable surface, but no depositional boundary could be
discerned. Twenty-one prehistoric features were identified at various levels in the
unit (see Figure 8.2), and the archeological deposits that compose this unit contained
78–84 percent of the chipped stone, battered/ground stone, and vertebrate faunal
assemblages recovered in the excavations, along with 87 percent of the burned
rock weight. All but one of the bison elements and almost 90 percent of the bovid
elements are from this unit.
A total of 40 radiocarbon dates were obtained from bone and charred
botanical samples associated with Analysis Unit 2 (see Table 8.1; Figure 8.5). Ten of
these dates are on charred botanical remains, and 30 are derived from bone collagen.
The conventional radiocarbon ages range from 1310 to 4120 B.P. and thus represent
a broad span, but a subset of these dates with a much narrower span provides the
best estimate for the temporal parameters for the unit.
Particularly anomalous are two assays (Beta-417724 and 417726) with twosigma calibrated dates that span 2110–1890 and 2865–2580 b.c. These are at least
1,000 years older than all the other dates and probably reflect the introduction of
old carbon unrelated to occupation of the site or use of old wood as fuel. Both are
on small samples of wood charcoal, with one being a composite of charcoal collected
during excavation and from flotation. The former is from Level 7 of Excavation Unit
11, and the latter is from Feature 28, a basin-shaped hearth. Both contexts are in
the upper part of Analysis Unit 2, and there are no temporally diagnostic artifacts
from any part of the unit that indicate occupations this early, i.e., Late Archaic I
Bulverde points or Middle Archaic Early Triangular, Nolan, or Travis points (Lohse,
Black, and Cholak 2014:267–268). In neither case did the charcoal occur in sufficient
abundance or in a context clearly indicating in situ burning, e.g., in association with
oxidized sediment or ash. In fact, charcoal was conspicuously scarce across the site
in general, and it is possible that most of the charcoal generated by the occupations
was removed after abandonment, possibly when floodwaters topped the terrace
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Figure 8.5. Graph of radiocarbon dates (two-sigma calibrated ages).

surface. The charcoal that remained was universally small, increasing the chances
of movement by bioturbation and other factors.
At least four other assays (Beta-417725, 417727, 417728, and 417732), three
on wood charcoal from flotation samples and one on a composite charcoal sample
from excavation and flotation, also may reflect introduction of old carbon or use of
old wood. Three have two-sigma ranges (930–810, 815–590, and 790–535 b.c.) that
entirely predate all the assays on bone, and the range for the fourth (760–430 b.c.)
mostly does. They are from the following contexts: two discard piles in the upper
part of the unit (Feature 10) and the middle part (Feature 24); a flat hearth in the
middle part (Feature 25); and an earth oven in the lower part (Feature 4). As above,
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in none of the features was the material dated clearly in a primary burned context,
and thus there is reason to doubt that the charcoal was associated with feature
use. Unlike for the two very early dates above, two Tortugas points were recovered
that could be consistent with these dates (Turner et al. 2011:164), as would the four
Marcos points, although Lohse, Black, and Cholak (2014:270) suggest that use of
the Marcos style continued till about 200 b.c.
On the other end of the spectrum, three of the Analysis Unit 2 dates (Beta418245, 418246 and 507385) are considerably more recent than all the others,
with two-sigma ranges of a.d. 380–450, 650–770, and 655–770. The first of these
problematical dates was on an Antilocapra americanus bone from the middle part
of the unit, and the other two were on Sylvilagus sp. bones from Levels 9 and 11
in the middle and lower parts of the unit. Because the two rabbit bones came from
different depths in excavations at least 2 m apart, it is unlikely they are from the
same animal. These late Transitional Archaic (or Late Archaic 3 to early Late
Archaic 4, using Lohse, Black, and Cholak’s [2014:270–272] scheme) dates could
be consistent with some of the dart point styles recovered, but there are reasons to
think that these three bones may have been translocated down from the Analysis
Units 1 deposits above. First, they are at least 250–525 years younger than the
youngest of the other Analysis Unit 2 dates. Second, they fit better with the two
dates from Analysis Unit 1. Third, the lower 20 cm of Analysis Unit 1 seems to
contain mostly Transitional Archaic materials possibly mixed with Late Prehistoric
remains. Fourth, all three bones are small (each weighs 2.7 g or less), making them
more susceptible to translocation than large bones.
The remaining 31 dates fall within a 665-year span, with two-sigma ranges
extending from 535 b.c. to a.d. 130. Excluding the two earliest (Beta-417730 and 436358
on charcoal from flotation and an Odocoileus virginianus bone) and the single latest
(Beta-361614 on Bison bone) dates reduces this range by 200 years to 405 b.c.–a.d. 60.
This appears to be the main span for Analysis Unit 2 (and is comparable to the span of
453 b.c.–a.d. 65 posited in Appendix D). Of these 31 assays, 18 are on Bison or Bovidae
bones, 4 are on Odocoileus virginianus bones, 4 are on charcoal from flotation samples,
and 1 each are on bones of Lepus californicus, Ursus americanus, Canis lupus, very
large bird, and Artiodactyla. The dates are from at least three deer, three bison, one
jackrabbit, one bear, one wolf, and one bird. Many of these bones (particularly the bison
and deer) are large and thus unlikely to have moved much since they were deposited.
Hence, their contexts and associations with the unit are secure.
These 31 dates are from proveniences throughout the full thickness of
Analysis Unit 2. Ten have elevation mid-points in the upper 20 cm of the unit, 14
have mid-points in the middle 30 cm, and 7 have mid-points in the lower 20 cm.
While some dates clearly are younger or older than others, this is not reflected in
their vertical distributions. In fact, there is almost no correlation between age and
depth (r = 0.13; middle of highest-probability range in calibrated years b.p. vs.
elevation mid-point). This implies that the unit represents a complex use history
(i.e., numerous repeated occupations) with possibly more disturbance than was
recognized during excavation. Such disturbance could have had both cultural (e.g.,
pit excavation) and noncultural (e.g., flood scouring) origins.
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Other than a single intrusive Sabinal arrow point fragment recovered in
Level 7 in a unit along the Feature 3 trench alignment, almost all of the identifiable
projectile points in Analysis Unit 2 are Transitional Archaic dart point styles that
are generally consistent with the radiocarbon evidence: one Darl, two Edgewood, four
Ensor, two Fairland, and six Frio (Lohse, Black, and Cholak 2014:270–271; Turner
et al. 2011:Figure 3-6). Lohse, Black, and Cholak (2014:270–271) argue that the
two most common types in this list, Ensor and Frio, date to 200 b.c.–a.d. 200 and
a.d. 400–680, respectively. The dates under discussion here generally support that
conclusion for Ensor (although they could indicate an earlier start date), but not for
Frio. Given that Analysis Unit 2 has far more dates than Lohse, Black, and Cholak
(2014) used for the Frio style (n = 2), the evidence from 41MS99 on when this style
was used seems more reliable. As noted above, the four Marcos points could relate
to use during the early part of the unit, and the two Tortugas points could reflect
some use before the bulk of the Analysis Unit 2 occupations. The single point typed
as Palmillas is not informative about chronology. Like the radiocarbon dates (and
for the same reasons), the various dart point styles do not exhibit any consistent
patterning with depth. Analysis Unit 2 also yielded a single prehistoric ceramic
sherd from its uppermost part (Level 6). Though small and not very distinctive, it
probably is intrusive from the overlying Late Prehistoric deposits.
All classes of prehistoric materials occur in higher densities below Level 5
than above it (see Figure 8.3). Debitage is densest in Levels 7–10 and decreases
slightly below that. Faunal remains peak strongly in Level 7 before decreasing
slightly in Levels 8–11 and moderately in Level 12. Burned rocks occur in
consistently high frequencies in Levels 7–12. Chipped stone tools peak in Levels
7 and 9 but occur in moderately high densities in Levels 6, 8, and 10–12 as well.
Battered/ground stone tools are most abundant in Levels 7–8 and 12. Features
are present throughout the full thickness of the unit, but they are slightly more
common in the lower part (see Figure 8.2). Features that appear to have originated
from or been built on surfaces in the upper part are five basin-shaped hearths/
earth ovens (Features 11, 23, and 28–30), one possible bone-processing activity
area (Feature 31), one discard pile (Feature 10), one flat hearth (Feature 26), and
one rockless basin (Feature 9). Features associated with the lower part of the unit
are six basin-shaped hearths/earth ovens (Features 4, 12, 15, 16, 19, and 27), one
burned rock concentration (Feature 17), one discard pile (Feature 24), and four flat
hearths (Features 13, 14, 25, and 32). Because the ground surface sloped down to
the east as the terrace accumulated, the lower features were at higher elevations
in the west part of the block than the east part (see Figure 8.2).
The cultural materials occur in variable densities across the block, with
moderate to very strong and sometimes expansive concentrations proximate to many
of the 21 cultural features (Figure 8.6). Stone tools occur ubiquitously, while chipped
stone debitage exhibits notable concentrations in the east part and secondarily in
the northwest part. Vertebrate faunal remains are especially concentrated in the
southeast corner and less so in the southwest quadrant.
Some of the concentrations of materials appeared to have behavioral
significance as they were being excavated, but only Feature 31, a set of hammers and
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Analysis Unit 2
Debitage Isopleths and Lithic Tool Counts (chipped and battered/ground stone)
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Figure 8.6. Plan of the excavations showing prehistoric features in Analysis Unit 2 and horizontal distributions
of chipped stone debitage (density isopleths), chipped and ground/battered stone tools (counts), and vertebrate
faunal remains (density isopleths).
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anvils along the east edge of a large bone concentration in Level 8, was interpreted
in the field as an activity area. That bone concentration contained well-preserved
articular long bone ends and other identifiable elements from large to very large
artiodactyls, and numerous pieces of shattered bone, all likely derived from marrow
extraction (see Chapter 5). Consistencies in the basal elevations of faunal elements
and artifacts across this part of the block suggest that at least some of the materials
were resting on a remnant occupation surface that dropped gently from west to east,
and interlevel comparisons of artifact and faunal bone distributions across the block
in general support the argument that other prehistoric occupation surfaces within
Analysis Unit 2 dropped from west to east as well.
A large feature in the northwest quadrant of the excavation block (Feature
14) consisted of a central hearth remnant surrounded by an elliptical scatter of
burned rocks thought to have been derived from two clean-out episodes. The paucity
of faunal materials in and around this feature and the clear separation between
it and moderate-count bone concentrations to the south and east-southeast are
suggestive of intentional, function-determined spatial organization.
Features in the lowest parts of the excavation may have been situated
around a surface depression or erosional cut in the southeast quadrant of the block
associated with the swale in the eastern part of the site (outside the area excavated).
The existence of such a feature is suggested by the tilt angles on various artifacts
and faunal elements in this part of the block, the absence of cultural features there,
and the fact that cultural materials, particularly faunal remains, are especially
concentrated there.
Like the unit above it, Analysis Unit 2 was impacted by the Feature 3 utility
trench, which extended as deep as Level 8 (98.90–98.80 m) in the southeast corner of
the block. This intrusive trench mixed archeological deposits and was at least partly
responsible for lower artifact and faunal bone counts in some areas and burned rock
aggregation in others; these impacts were confined to a 40-cm-wide corridor, however.
Deposits in this part of the terrace also were slightly impacted by the excavation
of Feature 22, another modern trench in the northeast corner of the block. Most of
the small collection of late historic/modern items in this unit are from along these
modern trenches and along survey Trench 1. In general, however, Analysis Unit 2
appears to have been minimally impacted by recent use of the landform.
The contextual integrity of the unit has been affected by various other kinds
of postdepositional disturbances as well, ranging from substantial disturbance in
certain discrete areas to minimal disturbance elsewhere. These disturbance factors
include slumping and erosion sustained during and after the second episode of
mechanical scraping; small to medium-sized tree roots in multiple areas; larger
tree roots along parts of the west block wall, in the central part of the block, and
in the block’s southeast corner; insect and rodent burrowing; possibly erosion and
artifact translocation via sheetwash in the southeast corner; and perhaps removal
of buoyant charred botanical remains from unprotected features during flood
events. As noted above, the fact that there is no correlation between the ages of
the radiocarbon samples and their depths, or between dart point style and depth,
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attests to a lower degree of internal integrity within Analytical Unit 2 than the
apparent preservation of sections of occupation surfaces implies.
The Transitional Archaic archeological deposits in Analysis Unit 2 have
abundant important information about how Native Americans used the site.
There are four main reasons for this. First, the unit has good overall integrity,
even if discrete occupational episodes within it cannot be defined. Second, the
unit is securely dated, covering a time span of probably no more than 665 years
(535 b.c.–a.d. 130) with the bulk of it likely covering a shorter span of 465 years
(405 b.c.–a.d. 60), with minor indications of intrusive earlier and later materials.
Third, faunal remains are uncommonly well preserved and abundant. Fourth,
the assemblages of chipped and battered stone artifacts are sufficiently large for
meaningful interpretation. Hence, Analysis Unit 2 has value for assemblage-level
comparisons of various kinds.

CHAPTER 9: IDENTIFYING THE RANGE OF
ACTIVITIES

Identifying the range of activities and behaviors that occurred at 41MS99
is discussed here in broad terms of site feature variability and function and the
recovered artifact and faunal assemblages, focusing specifically on the most
interpretable part of the site, i.e., the Transitional Archaic component (Analysis Unit
2). While specifics remain elusive because of the overprinting of multiple short-term
occupations, enough evidence is present to allow a generalized discussion in terms
of group composition and individual identities related to technology, tool use, raw
material procurement, recycling, and discard. Discussion below is directed at feature
construction and use; tool production, use, maintenance, discard, and recycling;
food acquisition and processing; and procurement and use of other materials such
as firewood and stone.
FEATURE CONSTRUCTION, USE, AND FUNCTION
Analysis Unit 2 contains 22 prehistoric cultural features. Features containing
burned rocks and reflecting cooking or heating functions are most common by far
(n = 20). These are classified as basin-shaped hearths or earth ovens (n = 11), flat
hearths (n = 5), and burned rock concentrations (n = 2) and discard piles (n = 2). The
other feature categories are an activity area (Feature 31) and a basin containing
no rocks (Feature 9). The morphology, clast characteristics, and artifact content
of each feature are discussed in greater detail in Chapter 5. The discussion below
summarizes key points of the assemblage in terms of sitewide activities and group
structure. As a group, they reflect an array of subsistence-related and resourceprocessing activities.
Table 9.1 summarizes information on the burned rock features, 16 of
which are constructed facilities and 4 of which are concentrations or scatters of
rocks probably removed from their loci of use. Eleven constructed facilities are
interpreted as basin-shaped hearths or earth ovens because the geometries of the
burned rock concentrations that define them indicate pit-like shapes even though
pits with distinct fills are not evident (Features 11, 15, 16, 19, 23, and 27–30)
or, more rarely, because they have burned rocks associated with definable pits
(Features 4 and 12). The pits appear to have been shallow, mostly in the range of
10–20 cm (the depth/thickness values in Table 9.1 probably overestimate pit depth,
since they indicate the full vertical extent of feature-associated rocks), although
pit margins were not sufficiently well preserved to allow confident reconstruction
of pit sizes in all cases. Burned rock densities are generally high, ranging from
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91.3 to 642.3 kg/m3 and averaging 315.7 kg/m3. None of these features contained
identifiable ash, and only Features 4 and 23 had evidence of in situ burning in
the form of carbon staining or patches of oxidized sediment on the pit margins
or beneath basal rocks. These characteristics could indicate that these features
were not used intensively or repeatedly. These 11 features vary in size from small
ones like Features 8 and 23 (0.08 and 0.10 m2) to large ones like Features 4 and
29 (0.45 and 0.56 m2), with some of the variability reflecting how inclusive feature
definition was.
Identification of these features as basin-shaped hearths or earth ovens is
based chiefly on their geometries and the abundance of rocks, often broken in situ
(Thoms et al. 2015:161–163). The apparent shallowness of the pits might argue that
they functioned more as open hearths, however, since the removed pit fill might
not have been sufficient to cover an oven. All are consistent in terms of size and the
quantity of burned rocks with what Thoms et al. (2015:162) call family-sized ovens.
None is large enough to be considered a communal feature.
Features 15, 19, 28, and 30 have the largest rocks overall and Features 4
and 11 the smallest, as measured by weight per rock (0.42–0.49 vs. 0.14–0.17 kg;
see Table 9.1). This could indicate relatively nonintensive use of the former group,
and this would be consistent with the low percentages of rocks in the smallest size
grade for all four of these (see Table 9.1; raw size grade data for all features are
given in the feature descriptions in Chapter 5). The rocks in all 11 features are
larger on average than the scattered burned rocks found in nonfeature contexts in
the block, which have an average weight per rock of 0.09 kg. This is consistent with
interpretation of these features as heating elements in hearths or surface features
(Thoms et al. 2015:162) and the associated scatters as exhausted materials removed
from them.
Economic plant remains (acorn nutshell) were found in an extremely low
quantity only in Feature 29. This is not consistent with the growing body of evidence
that a primary function of these kinds of features in central Texas was to process
carbohydrate-rich foods such as Indian breadroot (Black et al. 1997; Black and Thoms
2014; Thoms et al. 2015), but this cannot be viewed as meaningful given the paucity
of remains. Fuel woods, although recovered from almost every basin-shaped hearth
or earth oven, also are exceedingly sparse. Most identified fuel woods are plateau live
oak, with hackberry/elm, acacia/mesquite, white group oak, and unspecifiable oak
and hardwood also present. The very low density of botanical remains is consistent
across the site. The reason for this is unclear, but it is arguable that it is not due
to poor preservation of organic remains in general, since faunal remains are well
preserved. A possible explanation is that the fuels used were mostly small pieces
that combusted completely or almost so, or perhaps plant remains, being light, were
removed by the flood events that led to formation of the terrace.
Five constructed facilities (Features 13, 14, 25, 26, and 32) are interpreted
as flat hearths because the geometries of the burned rock concentrations that
define them show little to no indications of pit-like shapes and parts of them have
arrangements of rocks, sometimes broken in situ and with possible evidence of in
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situ burning (Features 13 and 25), that appear intentional. Features 14, 26, and
32 are essentially single layers of rocks, while Features 13 and 25 have multiple
overlapping rocks. Four are 12–17 cm thick, and the fifth (Feature 14) spans as
much as 28 cm vertically because it covers a very large area (6 m2) and appears to
represent multiple episodes of debris displaced around the hearth itself. Feature
32 also is comparatively large (0.50 m2) because parts of it are displaced. The other
three cover areas of 0.22–0.35 m2, consistent with the medium-sized basin hearths
or earth ovens.
Burned rock densities in the flat hearths range from 31.2 to 181.8 kg/m3
and average 100.3 kg/m3, which is considerably lower than the figures for the basin
hearths/earth ovens and implies functional differences. They are similar to the basin
hearths/earth ovens in that none contained ash, evidence of in situ burning was
present in only some (Features 13 and 25), and plant remains were very scarce. As
above, this could indicate that these features were not used intensively or repeatedly,
with the possible exception of Feature 14 where the distribution of rocks argues for
multiple episodes of use. Based on the average rock weight, the flat hearths have
generally medium-sized rocks (0.19–0.30 kg/rock) without especially high or low
values as seen in the basin hearths/earth ovens. It is hard to know how, or if, this
relates to use intensity, though. As with the basin hearths/earth ovens, the rocks
in all of the flat hearths are larger on average than the scattered burned rocks
found in nonfeature contexts, consistent with the ideas that these rocks served as
heating elements in constructed facilities and the associated scatters are exhausted
materials removed from them and the basin hearths/earth ovens.
As noted, plant remains are very sparse, with acorn nutshell being the only
economic remains found (Feature 26) and fuel woods being plateau live oak and
unspecifiable oak and hardwood. These very limited data cannot be considered
meaningful in terms of feature function, though. As observed above, the extremely
low densities of charcoal may indicate that the fuels used were mostly small
pieces that combusted completely. The precise functions of these hearths are
unknown. They could have been heat sources or used in cooking food or some other
processing activity. In any case, rock heating elements were not as important in
their construction and use as they were in the basin-shaped hearths/earth ovens.
The four features classed as burned rock concentrations and burned rock
discard piles likely are related to the deconstruction and maintenance of the
other thermal features, or perhaps stockpiling of rocks for anticipated future use
or cull piles from material selection. Because of this and the fact that they have
been removed from their loci of original use, they do not say much about activities
performed at the site.
Of the two Analysis Unit 2 features that are not hearths or ovens, one
(Feature 9) is a rockless basin that may or may not be cultural. It could be an
animal burrow or other natural feature or a pit of unknown function. The second is
Feature 31, which was interpreted during excavation as a broad activity area that
was a locus of animal processing and tool maintenance activities related to some
of the larger deer and bison-sized mammal remains. The variety of artifacts and
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faunal remains suggested the feature could represent a communal activity area.
The presence of such an activity area is not supported by the statistical analysis
TxDOT-ENV performed (Chapter 10), but that study notes that “the assumptions
required to rigorously evaluate this issue … are many and varied” and that “use of
different assumptions may result in a different outcome.” That study is a welcome
attempt to add rigor to interpretations that can be quite subjective. Just because
it did not find meaningful spatial patterning does not mean none exists, however,
and it is hard to ignore the observations made by the excavators.
TOOL PRODUCTION, USE, MAINTENANCE, AND
DISCARD
Table 9.2 summarizes the stone artifact assemblage from Analysis Unit
2. The following sections briefly explore several main topics relating to what the
assemblage conveys about the range of activities performed during the Transitional
Archaic occupations at the site in terms of assemblage structure; raw material
procurement; stages of tool manufacture, use, and discard; male and female identities
and lithic technologies; and bone tool technology.
Table 9.2. Summary of Analysis Unit 2 lithic assemblage
Artifact Group
Core
Debitage
Flake tool
Uniface, nonspecific
Uniface, anvil retouch
Uniface,beaked
Uniface, denticulate
Uniface, notched
Uniface, side
Uniface, end/side
Uniface, end
Uniface, Indeterminate
Drill
Biface, knife
Biface, Stage 1
Biface, Stage 2
Biface, Stage 3
Biface, Stage 4

No.
24
7186
43
4
2
1
6
2
1
1
2
3
1
8
3
8
5
1

Artifact Group
Biface, indeterminate
Biface, deliberate breakage
Dart point
Arrow point
Chopper
Cobble tool
Anvil
Pitted stone
Abrading stone
Grinding slab
Metate
Mano
Mano/pestle
Mano/pitted stone
Mano/hammerstone
Hammerstone
Ground or battered, indeterminate
Possible pigment source

No.
11
8
30
2
1
1
9
3
2
6
11
10
2
1
7
18
19
6

Stone Tool Assemblage Structure
Ground and battered stones represent an important portion of the overall tool
assemblage, although less so relative to flaked stone tools. Many are fragmentary,
but the frequencies of manos, metates, anvils, and grinding slabs indicate that
processing of procured plant and animal resources was a significant activity at the
site. Anvils, hammerstones, and pitted stones are also probably associated with the
processing of such materials, as well as with stone tool manufacture.
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The abundance of projectile points, knives, and various unifaces indicates
that hunting and processing the results of the hunt figured prominently in activities
performed there. The numerous flake tools may relate to processing of butchered
animals or any number of other activities based on use-wear analysis that suggests
they were used to work a variety of different materials. Unifaces, bifacial and flake
knives, and flake tools were employed in second- and third-stage butchering of
bison and deer carcass parts returned to the camp and the complete butchery and
processing of smaller mammals, birds, and reptiles. Deer were most likely returned
to the camp in a more-complete carcass state than bison. The hides of both bison
and deer/pronghorn likely were brought back to camp for finishing as well. The
small assemblage of modified bone tools and possible notched pieces demonstrates
that tools such as drills and flake tools were used to manufacture bone tools, with
the raw materials coming from splintered and chopped pieces of bison and deer/
pronghorn metatarsals or other long bone element fragments.
The chipped stone tool assemblage represents an amalgam of onsite
manufacture, use, and discard of formal tools such as dart points, bifacial and
flake knives, unifaces, and other flaked tools. Cores and biface fragments and
manufacturing failures indicate tool production, as do damaged and worn projectile
points, knives, and other implements with evidence of maintenance and repair.
Patterns of breakage on formal tools and unifaces indicate that some components
of individual tool kits were manufactured and used elsewhere before being brought
back to 41MS99 for repair or discard. The dearth of dart point preforms indicates
that most hunting gear was brought to the site in finished or nearly finished form
and then discarded or replaced at the site.
Raw Material Procurement
As discussed in Chapter 6, chert is the overwhelming material represented
in the chipped stone assemblage, with the vast majority being Cretaceous-age
chert from primary and secondary geological contexts. A much smaller proportion
is of Pennsylvanian age and is distinctive in its absence of fluorescence under
ultraviolet light. These Paleozoic cherts also differ from the Cretaceous cherts in
color and fossil content, making them more distinctive as a material group. Very
minor proportions of the chipped lithic assemblage consist of microcrystalline
vein quartz and macrocrystalline quartz (quartz crystal). Some of the chert and
vein quartz were likely procured from bed load and Quaternary gravel deposits
associated with Comanche Creek at or near the site, but much of the procurement
of knappable stone occurred away from the site. Specific sources and hence distances
are unknown. Much of the chert could have come from outcrops of Fort Terrett
Limestone not far to the north, but other more-distant Cretaceous sources cannot be
ruled out. This uncertainty makes it hard to assess how procurement of knappable
raw materials relates to mobility, except to say that most materials used could have
been obtained within 10 km of the site, which would imply limited long-distance
mobility. The same can be said for the ground and battered stone tools, which are
of igneous, metamorphic, and sedimentary rock types likely procured from primary
and secondary source areas in the vicinity of 41MS99, if not from the immediate
site area.
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Stages of Stone Tool Manufacture, Use, and Discard
The occupants of the site made, used, and maintained tools there and
eventually discarded them. These behaviors were in support of activities associated
with use of the thermal features, procurement and processing of mostly bison and
deer along with other lower-ranked animal and plant foods, and other subsistencerelated and manufacturing tasks. This section uses attributes such as breakage
patterns, manufacture/use/discard stage, use wear, tool type, and evidence of
recycling to briefly address stone tool use and activities.
One aspect of the lithic assemblage from Analysis Unit 2 is that it emphasizes
the biface and its byproducts. Bifacial artifacts functioned as weapons, cores, and
raw material sources for tool blanks. This technological option emphasized the
multifunctional nature of bifaces and the utility of biface technology in a variety of
mobility settings (Kelly 1988:719). Within the mobility round of the hunter-gatherers
who occupied 41MS99, bifaces (as finished tools, cores, and preforms) were used to
overcome the differences and distances between raw material sources and activity
locations. The artifacts indicate that virtually all stages of tool manufacture were
performed there, but early reduction/manufacture (Stage 1) is decidedly underrepresented. The facts that very little of the analyzed debitage has any exterior
cortex and the vast majority are smaller than 0.5 inches support this conclusion,
as does the scarcity of cores and tools with cortex and tools or fragments attributed
to Stage 1 biface manufacture (see Table 9.2). The early-stage (Stages 1 and 2)
bifaces present at the site may have been brought in as preforms in personal gear
and individual toolkits. Clearly, most early-stage reduction and tool manufacture
were conducted elsewhere. These other locations need not have been far away,
however, since the Mason Mountains to the north are a possible source for much of
the materials used to make these tools.
Recycling is visible on some unifaces, flake tools, and especially bifaces with
evidence of deliberate radial or snap breaks as a method of extending tool use life or
transforming a fragment of one tool type into a different tool type (Table 9.3). Such
fractures are visible on 12 (8 percent) of all tools but are mainly confined to bifaces
other than knives and projectile points. One dart point was recycled into a convex end
scraper. Recycling also is evident among the ground and battered tools, of which 77
percent show evidence of alteration by heat because many ended up as components
of thermal features. The absence of discard related to material flaws, edge collapse,
and platform loss among the chipped stone tools may be associated with the staged
manufacture of bifaces and other tools. These often are attributable to early stages
of biface manufacture, although they can occur in later stages too, and their absence
here corresponds with the scarceness of Stage 1 bifaces. Also notable is the absence
of breaks related to retouch or resharpening. Most projectile points arrived at the
site as impact-damaged tools that were not then resharpened or recycled. While it is
possible that some formal tool types could be under-represented because users took
them with them when they left, the high frequency of unretouched and minimally
retouched tools relative to formal tools such as projectile points and bifacial knives
more likely indicates that many tasks involving cutting and scraping were performed
with readily available expedient tools. This is consistent with the core technology
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evident in the assemblage, which emphasized generalized core reduction and use
of selected flakes as the dominant blank for tools, as well as the fact that biface
manufacture at the site was predominantly late-stage finishing and maintenance/
repair of knives and dart points and not production of formal bifaces and scrapers.
The predominance of unretouched and minimally retouched flake tools also may
be related to raw material availability, or at least the likelihood that the tool users
could anticipate encountering suitable materials as they were needed.
Table 9.3. Fracture types and causes of discard for chipped stone tools from Analysis Unit 2
Fracture Type/
Discard Reason
Exhausted
Impact
Snap/end shock
Perverse
Overshot
Hinge/step
Thermal
Deliberate radial/
snap
Multiple fractures
Indeterminate
Totals (# broken)

Dart
Points
2
19
5
0
0
0
0
0

Arrow
Points
0
1
1
0
0
0
0
0

Bifacial
Knives
0
0
5
1
0
0
1
0

Other
Bifaces
0
0
10
1
1
2
4
8

Drills
0
0
1
0
0
0
0
0

Unifaces
1
0
0
0
0
0
1
2

Flake
Tools
0
0
1
0
0
0
1
2

Totals
3
20
23
2
1
2
7
12

0
4
30 (23)

0
0
2 (2)

0
1
8 (6)

1
9
36 (28)

0
0
1 (1)

0
18
22 (8)

0
39
43 (20)

1
71
142

Note: Not included are one cobble tool and one bifacial chopper.

The use of unretouched and retouched unhafted flake tools is an efficient
technological strategy whenever raw material is abundant locally or when resupply
is guaranteed (Clarkson et al. 2015:132–133). The general vicinity of 41MS99 is rich
in chert, and that knowledge must have been part of the group’s mobility strategy.
Part of the technological organization at 41MS99 was based on key factors that
included how much raw material was on hand to the group (either as carried tools
or bifacial cores/preforms), where the reliable chert sources were located, and the
cost of investing time and resources in tool manufacture and maintenance versus
doing something else (Ugan et al. 2003). Following Collard et al. (2005, 2013) and
Shott (1986), the 41MS99 chipped tool assemblage is not very diverse in terms of
types of tools, and this likely was the case for individual toolkits as well because
residential mobility influences toolkit structure and the amount of gear that can be
carried by individuals. Rather than carrying multiple different tool types, resources
were probably carried as unfinished bifaces and bifacial cores. Groups that move
frequently or move long distances each year will have less diverse toolkits than those
that move shorter distances or less frequently (Collard et al. 2005:4–5; Shott 1986).
Collard et al. (2005, 2013) also note that the concept of “risk of resource failure” by
Torrence (1989a, 1989b, 2000) was an important factor in hunter-gatherer group
decision-making about the number and complexity of tools to manufacture, carry,
and use. In both studies by Collard et al. (2005, 2013), risk was deemed a significant
factor driving assemblage diversity.
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The frequencies of snap/end shock breaks and indeterminate breaks in the
assemblage are likely related to multiple causes including manufacture, use, and
perhaps some recycling, but the nature and contexts of the fractures make them
difficult to interpret. As expected, snap/end shock breaks (16 percent of all tools)
are most common among bifacial artifact types (dart points, bifacial knives, and
other bifaces). Among bifacial knives, these breaks may be associated with failure
during use in butchering as stresses were created across the blade, while those
among dart points could be from attempts to repair a damaged blade or from use
either as projectile points or impromptu hafted knives. Alternate edge beveling
on some dart point blade edges indicates they also may have functioned in this
capacity. The reasons that most unifaces (82 percent) and flake tools (91 percent)
were discarded could not be determined. Many of these are unbroken. Hence, they
were discarded as complete or relatively complete tools with apparent potential
use life remaining. This is consistent with the low number of tools interpreted as
exhausted and a technological strategy that emphasized a limited toolkit, simple
unretouched tools, and minimal tool curation.7
Some of the ground and battered stone implements and chipped stone tools
served more than one function. Examples include manos with ends battered from use as
hammerstones and unmodified flake tools with multiple discrete edges used in different
ways. These are not considered evidence of recycling, though, since they more aptly
represent tasks that were performed in tandem.

Male and Female Identity and Lithic Technology
Discussion of identity composition associated with the inhabitants at 41MS99
employs the terms male and female and men and women synonymously, referring to
the social constructs of male and female rather than the biologically determined sex
of an individual (e.g., Conkey and Spector 1984; Finlay 2013; Geller 2009; Nelson
2006; Voss 2006). Ethnographic and ethnoarcheological studies of hunter-gatherer
and collector-forager groups have demonstrated the significance of female activities
and roles in group cohesion, group survival, and risk reduction. Such studies also
have identified the critical role played by females in technological choices, raw
material procurement, provisioning, and organization (Hayden 1981; Lee 1979; Lee
and Devore 1968; Yellen 1977).8

No attempt was made during analysis to measure the amount of utility left on dart points and
bifacial knives. Most of these are discarded specimens resulting from damage during use or latestage finishing. Dart points exhibit a high incidence of impact-related or other blade fractures
and edge beveling indicating that they had reached the end of their use lives. Bifacial knives
are similarly represented by broken and highly retouched specimens. The dearth of complete
specimens without substantial damage limits the interpretive value of any data collected on
remaining utility.
8
While ethnographic analogy has been shown to be useful for understanding gender in prehistory,
it has obvious and much-debated limits on its interpretive power (e.g., Gougeon 2017). Most
researchers who use ethnographic analogy adhere to some form of universal male/female dichotomy
for interpretation while acknowledging that this binary may not always be identifiable in the
patterns of material culture (see Weedman 2006). In this section, we associate use of particular
kinds of tools with specific activities and genders, but we recognize that analogy does not provide
any certainty about unique archeological signatures for gendered use of tools. We view it essentially
as a heuristic device for investigating prehistoric processes and gendered responses to them.
7
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The division of labor in hunter-gatherer groups is influenced by such factors as
the nature of the tasks to be performed, distance and risks associated with the tasks,
encumbrances of nursing and young children in the group, physical difficulty, and required
technical knowledge (Burton et al. 1977). Burton et al. (1977) note that childbirth and
nursing requirements are two of the most significant factors for females, with males
being allocated tasks that required increased risk (personal or failure), a higher technical
skill knowledge, and increased distance from home. These variables appear to be almost
universal across groups studied from the Human Relations Area Files and provide a basic
interpretive framework for understanding the assemblages from 41MS99 (Marlowe 2007).
Marlowe’s (2007) study data support three basic inferences about the division of labor
appropriate to 41MS99: (1) the level of contribution by either sex is positively associated
with flexibility in foraging activities; (2) the percentage of gathering done by males is
most often positively associated with net primary productivity of plants; and (3) sexual
division of foraging labor will be positively associated with seasonality.
In addressing the material representation of females in hunter-gatherer sites
in prehistory, several assumptions regarding the organization of technology and tool
material procurement can be made based on the ethnographic present and data presented
in studies by Burton et al. (1977) and Marlowe (2007). Much of our understanding of
individual hunter-gatherer identity has been based on male-centered activities related
to hunting, butchering, and warfare, but it is safe to assume that females participated
in daily life in myriad ways. These include processing of animal resources; capture and
processing of small mammals, fish, birds, mussels, and turtles; bone marrow extraction;
thermal feature construction, use, and maintenance; collection and processing of plant
foods and plants for other purposes; preparing hides/skins; and cooking. At some
locations, this may be extended to include procurement and specialized use of stone
tool material. While many of these tasks may have been accomplished without the aid
of stone tools or with the assistance of facilities and tools of perishable materials, some
of them undoubtedly did involve aspects of stone tool technology.
The lithic technology of the Analysis Unit 2 component at 41MS99 was organized
to include formal tools, bifaces, and hunting weaponry associated with a structured
process of core reduction and flake production and a more-flexible, generalized pattern
of core reduction associated with manufacture of flake tools and unifaces (see Cobb and
Webb 1994; Johnson 1986; Teltser 1991). Technological complexity in core reduction
and tool design is often linked with hunter-gatherer mobility decisions and assessments
of risk avoidance (Carr 1995; Kuhn 1992, 1994; Torrence 1983, 1989a, 1989b; Ugan
et al. 2003). Contexts of tool use and discard also appear to support such inferences.
Torrence (1983, 1989a, 1989b) makes a simplified argument of technological complexity
(maintainable versus reliable) based on the hypothetical severity of risk a group would
face; increased risk equals increased complexity.
With the exception of perhaps kill locations or raw material procurement sites,
most Transitional or Late Archaic assemblages, including 41MS99, represent a mix of
these technological choices. Sassaman (1992:254) links aspects of risk and technological
complexity with predictions about the types of subsistence activities men and women
perform, providing an excellent theoretical bridge to begin to assess the relationships
between risk, activities, core reduction choices, and tool design associated with sex-
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specific technology. Gero (1991:180), citing previous research, argues that considerations
of lithic raw material types, degree of preparation of tool types, and behavioral/spatial
contexts of tool manufacture and use can be used to address gender differences and
similarities associated with the technology.
Projectile points likely were manufactured and used by males, whereas hafted
end scrapers can be interpreted as female-specific implements that constituted a part of
their personal tool kits (Bird 1993; Finlay 2013; Sassaman 1992). Other tool classes may
have been made and used by males and females, although perhaps not equally. Further,
hunting and gathering were probably conducted simultaneously via a sexual division
of labor, as represented by an assemblage that contains a technological mix of formal
and expedient technologies (see Sassaman 1992:254), with the former associated more
with males and the latter more with females. These identity dichotomies are based on
ethnographic and ethnoarcheological observations and support the conclusion that both
males and females who occupied 41MS99 procured raw materials and manufactured
and used tools for their specific tasks (Arakawa 2013; Arthur 2010; Bird 1993; Frink
and Weedman 2006; Hayden 1981).
The presence of tools and cores of vein quartz and macrocrystalline quartz
associated with bipolar reduction technology may, at least in part, be attributable to
female raw material procurement, tool manufacture, use, and discard. As noted in
Chapter 6, the ethnohistoric literature provides solid evidence for the association between
quartz and specific shamanistic and magical properties (Lombera-Hermida 2016:7), and
researchers have attributed bipolar percussion to the potential presence of females as
part of a group (see Arthur 2010; Gero 1991; Sassaman 1992). The presence of these
materials and this particular technology as a minor component is an unusual aspect of the
41MS99 assemblage, one that stands apart from the predominant, assumed male-centric
pattern of raw material procurement used to create and maintain the hunting-related
weaponry. These tasks were easily filled by cherts procured for that purpose from mostly
nearby sources, probably during regular forays for subsistence or other reasons. Vein
quartz could have been collected on these trips as well, but macrocrystalline quartz is
more limited in terms of accessible source areas, and its procurement may have involved
special trips to acquire the crystals. Hence, quartz crystal procurement may have been
less embedded in other tasks than chert and vein quartz procurement.
With 21 percent of the chipped stone tools from Analysis Unit 2 being dart points,
male-related activities certainly are well represented. Various end and side scrapers
that may have been used mostly by females are less frequent at 15 percent, but women’s
activities may be well-represented in the 30 percent of the assemblage classed as modified
and unmodified flake tools. This does not deny the probability that males used these
tools similarly. Bifacial knives, while assumed to be of male manufacture, may have
been used by both males and females. If one assumes that ground and battered stone
tools were used mostly by women, then female tasks and activities requiring stone tools
would be considerably more represented than male activities at 41MS99. However, this
class of implements reflects more than just plant processing, and it is unlikely that only
females gathered and processed plant foods. In short, while it is hard to come up with
specific numbers relating to use of specific tools by males and females, it appears both
are represented significantly.
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Bone Tool Technology
Analysis Unit 2 contains a very small assemblage of three shaped bones and
a bone bead, The former are not interpretable in terms of function, while the latter
is presumed to reflect personal ornamentation.
FOOD ACQUISITION AND PROCESSING
Faunal remains from Analysis Unit 2 number 3,000 bones weighing almost
11 kg (Table 9.4). Bison and likely bison (Bovinae and very large mammal) account
for 19 percent of the total assemblage (both identified and not) by number and 86
percent by weight, while the figures for white-tailed deer and likely deer (unidentified
Artiodactyla and large mammal) are 34 and 10 percent. Clearly, bison and deer
were the main animals hunted. Also comparatively numerous (6 percent by number)
are bones of birds of all sizes, but mainly large and very large ones. Fish, turtles,
rabbits, canids, carnivores, pronghorn, and rodents are represented minimally. Some
of the less-represented species (e.g., rodents) may be natural fauna not procured as
food. The turtle elements are almost exclusively carapace fragments, which may
indicate that turtle shells were used as containers or vessels after the animals were
processed for meat. The single fish bone (an operculum) suggests that Comanche
Creek was not used much for obtaining aquatic resources. A single canine tooth
identified as wolf and an isolated phalange identified as black bear may have been
collected elsewhere and curated as personal items.
Most of the animals likely were obtained locally, either from the Llano
River and Comanche Creek valleys or the surrounding uplands, but elements for
the two key taxa (bison/Bovinae and deer/Artiodactyla) suggest that most initial
processing occurred elsewhere and that specific cuts were most often brought back
to 41MS99 (Table 9.5). For both, elements from the legs are especially common (61
and 59 percent, respectively, based on NISP) compared to what occurs naturally (37
percent; see Table 9.5), suggesting those meat packets were especially favored. Of
course, direct comparisons between archeological assemblages and natural ones are
complicated by the fact that the former generally do not consist of whole elements.
While it is possible that Native American butchering and processing of appendicular
portions for marrow or bone grease could increase the count of limb elements relative
to other body parts, processing also reduces element identifiability. Because it is
unknown whether these two factors cancel each other out, the differences between
the Analysis Unit 2 assemblage and natural ones noted above and shown in Table
9.5 should be taken with a grain of salt.
In assessing the total faunal assemblage from the site, Meissner et al.
(Appendix A) note that it “consists of a mix of highly fragmented bone and bone that
has been minimally processed, remaining largely intact.” They conclude that much
of the fragmentation is due to long-term exposure on the surface and trampling
from human foot traffic, implying frequent or long-duration episodes of use. But
they also suggest that some of the breakage could reflect processing for rendering
of bone grease and particularly splitting of large mammal long bones for marrow
extraction. Although they did not do any studies specifically aimed at teasing out
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Table 9.4. Summary of vertebrate faunal taxa from Analysis Unit 2
Taxon
CLASS MAMMALIA
Order Artiodactyla
Antilocapra americana
Bison bison
Bovinae
Odocoileus virginianus
Unidentified Artiodactyla
Order Carnivora
Canis lupus
Canis sp.
Ursus americanus
Unidentified Carnivora
Order Lagomorpha
Lepus californicus
Sylvilagus sp.
Order Rodentia
Otospermophilus sp.
Geomys sp.
Sigmodon hispidus
Unidentified Rodentia
Total Identified Mammals
Mammal, Very Small
Mammal, Small
Mammal, Medium
Mammal, Large
Mammal, Very Large
Mammal
Total Mammals
CLASS AVES
Aves, Small
Aves, Medium
Aves, Large
Aves, Very Large
Aves
Total Aves
CLASS REPTILIA
Order Testudines
Emydidae
Unidentified Testudines
Total Reptilia
CLASS ACTINOPTERYGII
Osteichthyes
UNIDENTIFIED CLASS
Vertebrata
GRAND TOTAL

Common Name

Count

Weight (g)

Pronghorn
American bison
Cow or bison
White-tailed deer
Deer/pronghorn-sized

1
55
55
32
71

2.70
6,716.35
1,350.29
164.31
270.82

Wolf
Dog/coyote/wolf
Black bear

1
1
1
1

2.80
1.87
13.21
0.59

Jackrabbit
Cottontail rabbits

2
3

5.05
2.16

1
9
1
13
247
3
26
35
924
447
1,105
2,787

1.32
5.81
0.22
2.15
8,539.65
0.39
5.56
21.40
703.29
1,419.62
219.55
10,909.46

Robin-sized
Dove-sized
Duck-sized
Turkey-sized
Size indeterminate

5
21
105
34
3
168

0.59
4.25
37.49
13.48
0.37
56.18

Sliders, box turtles

4
39
43

1.50
11.16
12.66

Unidentified bony fish

1

0.01

Rock squirrels
Pocket gophers
Cotton rat

Rat/bat-sized
Rabbit-sized
Dog-sized
Deer-sized
Bison-sized
Size indeterminate

Unidentified vertebrate

Note: Excludes bone fragments from flotation samples.

1
3,000

0.73
10,979.04
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Table 9.5. Bison and deer elements from Analysis Unit 2 grouped by skeletal portion
Element
Skull:
Antler core
Tooth
Subtotal, Cranial
Axial:
Vertebra
Rib
Subtotal, Axial
Front Leg:
Scapula
Ulna
Humerus
Radius
Radius-ulna
Carpal
Intermediate carpal
Metacarpal
Radial carpal
Subtotal
Rear Leg:
Femur
Tibia
Patella
Innominate
Tarsal
Metatarsal
Acetabulum
Astragalus
Calcaneus
Lateral maleolus
Subtotal
Leg, Unidentified:
Phalange
Metapodial
Sesamoid
Subtotal
Subtotal, Appendicular
Total

AU 2, No.

Bison/Bovinae
AU 2, %
Natural, %

17
17

15.5
15.5

21
5
26

19.1
4.5
23.6

3
1
3
3
1

2.7
0.9
2.7
2.7
0.9

2
3
2
18

1.8
2.7
1.8
16.4

7
6
1
5
5
2
1
6
4
2
39

6.4
5.5
0.9
4.5
4.5
1.8
0.9
5.5
3.6
1.8
35.5

9

8.2

1
10
67
110

0.9
9.1
60.9

AU 2, No.

Deer/Artiodactyla
AU 2, %
Natural, %

29.4

2
29
31

2.0
28.7
30.7

30.0

33.2

2
8
10

2.0
7.9
9.9

32.9

1
3
1
3

1.0
3.0
1.0
3.0

4

4.0

1
2
15

1.0
2.0
14.9

2
2

2.0
2.0

2
1
8

2.0
1.0
7.9

5
1

5.0
1.0

21

20.8

15
9

14.9
8.9

24
60
101

23.8
59.4

37.4

37.1

the relative contributions of these activities, they point to the high incidence of
long bone splinters and the presence of nearly complete long bone articular ends as
indicators that marrow extraction was an important goal, particularly in processing
bison. The presence of large heavy anvil supports and battered stone tools further
aligns with this evidence.
The dramatic scarcity of mussel shells in Analysis Unit 2 (n = 8) indicates
that the inhabitants of the site did not obtain mussels from adjacent Comanche
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Creek and process them there with any regularity. Based on the facts that the
creek is known to have had many deep pools that were good fishing spots before
it became an essentially dry stream in the early decades of the twentieth century
(Handbook of Texas Online 2010) and mussel populations live in the Llano River
downstream from the site (Howells et al. 1996; Morton et al. 2016), it is surmised
that Comanche Creek was not devoid of mussels in Transitional Archaic times.
Hence, their near-absence from Analysis Unit 2 appears to represent a choice by
the occupants to exclude them from their subsistence base when they camped at
41MS99. Two possible explanations for this are (1) they had plenty of other food
sources and thus did not need to fall back on mussels, and (2) mussels may have
been more abundant in the Llano River and thus harvested when they camped there.
Plant food resources are decidedly under-represented compared to faunal
remains, consisting only of two carbonized acorn nutshell fragments. Poor
preservation may be a factor in the near absence of plant food remains, although
the fact that other organic materials (i.e., animal bones) are well preserved could
argue otherwise, or perhaps buoyant charred botanical remains were removed from
unprotected features during flood events. In any case, these meager remains do not
inform us much about the perishable food choices made by the people who lived
at the site. While the paucity of plant remains would seem to be at odds with the
presence of so many features interpreted as shallow basin ovens or hearths, it is
clear these features served some function in which wood was burned (even if just for
heating), and the scarcity of charred plant remains reflecting that is intriguing. One
other possible explanation is that the features were used mostly for heating rather
than processing of plant foods, and the fuel woods were burned almost completely.
PROCUREMENT OF FIREWOOD AND STONE
RESOURCES
Firewood
Although occurring in very low densities, the wood charcoal recovered from
Analysis Unit 2 contexts is consistent with taxa that could have been procured
locally. Plateau live oak is most common, with a few pieces of white group oak,
hackberry/elm, and acacia/mesquite represented. The predominance of oak reflects
the abundance of oak species in the environment surrounding 41MS99. The presence
of hackberry/elm is not surprising given the creekside setting of the site, and acacia/
mesquite is common in the Llano Uplift area today in the form of honey mesquite.
Limestone
Limestone is present as a heating element material in some of the thermal
features at 41MS99. It was, and is, available in cobble form from the bed of adjacent
Comanche Creek and within Holocene and Quaternary terrace gravel deposits
visible in cut banks along the stream channel, and there is no reason to think that
the limestone rocks in the thermal features were not obtained there. The primary
contributor of limestone to Comanche Creek is the Cretaceous-age Fort Terrett
limestone (Kft), which crops out to the north on the divide between the Llano and
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San Saba River basins (Figure 9.1). Large surface exposures of Ordovician Tanyard
Formation limestone and dolomite (Ot) occur west of 41MS99 but did not contribute
to the material in Comanche Creek.
Figure 9.1
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Figure 9.1. Location of 41MS99 (red dot in center) relative to geological sources of lithic raw materials (concentric
circles are at 2-km intervals from 41MS99).

Chapter 9: Identifying the Range of Activities
Sandstone and Igneous and Metamorphic Rocks
Sandstone and igneous and metamorphic rock types from which the ground
and battered stone tools were made and that make up most of the heating elements
in the thermal features are all found within Pre-Cambrian, Cambrian, and later
Paleozoic formations that comprise much of the Llano Uplift region. These rocks
likely were procured from sources near the site, if not from Comanche Creek itself.
The creek has its headwaters within Pre-Cambrian and Cambrian formations on
the south side of Mason Mountain to the north. Pertinent formations include Town
Mountain Granite (pCtm), Packsaddle Schist (pCps), Hickory Sandstone (Crh), Lion
Mountain Sandstone (Crc), and Welge Sandstone (Cws). The middle member of the
Hickory Sandstone is the most likely source for the thin-bedded micaceous sandstone
used for some of the ground stone artifacts. The ground and battered tools include
all these basic lithologies: granite, sandstone, schist, and micaceous sandstone.
During fieldwork at the site, the bed load of Comanche Creek was noted to have
clasts of all these lithologies represented in an array of sizes from fist or cobble-sized
to small and medium boulder-sized, with sandstones and schists occurring mainly
in tabular and blade-like forms.
Chert
The chipped stone assemblage is overwhelmingly of Cretaceous- and
Pennsylvanian-age cherts, which together account for 94 percent of the tools, 42
percent of the cores, and 92 percent of the analyzed debitage in Analysis Unit 2. The
likely geological formations and locations of such formations are discussed in Chapter
6 and thus are only briefly reiterated here. The Cretaceous cherts could have come
from the Fort Terrett Limestone formation (Kft), which crops out 7–8 km north of
the site, or from Comanche Creek and its terraces, or they could have originated
from a variety of other geological sources in central Texas. Lacking a regional source
study, it is impossible to know for sure. Cortex variability indicates that some chert
was acquired from secondary gravel deposits, such as Comanche Creek and adjacent
terraces, while weathered chalky cortex preserved on some pieces reflects acquisition
closer to the geological source. Procurement from nearby sources certainly would
be likely from a least-effort perspective, but the fact that very little initial-stage
reduction is represented in the assemblage argues that procurement and initial
reduction occurred elsewhere. Mason Mountain to the north would be one place to
look for these initial reduction locales. The Pennsylvanian cherts most likely are
from the Marble Falls Limestone (lPmf) and associated strata based on physical
and fossil similarities. The closest outcrops are about 6 km southwest of the site.
Vein Quartz
Vein quartz, representing 2 percent of the tools, 21 percent of the cores, and
5 percent of the analyzed debitage in Analysis Unit 2, is present in the bed load of
Comanche Creek and probably was obtained there. All of the pieces of this material
in the lithic assemblage having exterior surfaces are stream worn and battered,
consistent with that conclusion. Its ready availability also is consistent with its use
as source material for the manufacture of expedient core, flake, and battered tools.
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Macrocrystalline Quartz
Macrocrystalline quartz, or quartz crystal, representing 3 percent of the tools,
38 percent of the cores, and 3 percent of the analyzed debitage in Analysis Unit
2, was acquired from different sources than the other raw materials. Because the
exterior surfaces on a number of these pieces are unweathered with sharp crystal
face ridges, it is unlikely they were procured from secondary sources like gravel
deposits. Hence, they likely represent procurement directly from localized source
areas within the Llano Uplift. Quartz crystals of the size represented by the bipolar
cores and flakes and percussion cores in this assemblage most commonly occur in
areas of subsurface batholith intrusions in this area. Quartz crystal growth requires
very slow cooling from the melt state, which only occurs in the subsurface where
heat and pressure are a long-term state. Quartz is mainly found along the margins
of quartz veins and pegmatite dikes that cut across igneous and metamorphic rock
strata. Pegmatite dikes are present in the region, and the quartz crystals could have
been procured directly from them. Several possible source areas are 3.5–4.5 km
northwest and 4.5–7.5 km north of the site, and a more-extensive potential source
is 8–10 km to the west (see Figure 9.1).

CHAPTER 10: SPATIAL ANALYSIS OF ANALYSIS
UNIT 2

By Scott Pletka
INTRODUCTION
This analysis considers whether the artifacts and features from Analysis Unit
2 have a random or nonrandom spatial distribution. The impetus for the analysis
comes from the field observations of Prewitt and Associates, Inc. (PAI) archeologists.
PAI archeologists noted a cluster of burned rocks, bones, hammerstones, and
soil stains, called Feature 31, that they interpreted as an activity area. The field
observations merit evaluation. Some degree of apparent clustering can be generated
by random processes. As discussed in Chapter 8, the site does not appear to have
the kind of integrity needed to address research questions that are dependent on
the preservation of individual activity areas.
Analysis Unit 2, the focus of this analysis, represents a palimpsest of
different occupations. The occupations span many hundreds of years. Under these
circumstances, individual episodes of past activity should be difficult to discern. To
generate an identifiable spatial signature, the use of space within the site would
have to have remained consistent over the long span of site occupation, and/or a few
of the occupations would have to have been relatively intense to stand out against
the background noise of the other occupations. The following analysis explores
whether such signatures can be found. Activity areas should be identifiable as
coherent subsets of artifacts and features that have a distinct spatial distribution
(clustering) within the site.
PRE-ANALYSIS DATA TREATMENT
Spatial analysis requires the locations where artifacts and features occurred
and the counts of the items found at those locations. Every archeological analysis
needs decisions and assumptions to be made regarding the treatment of the data.
Such decisions are necessary regardless of whether the analysis has a spatial
component and regardless of whether the analysis uses formal statistical methods.
One advantage of formal statistical methods, however, is these methods make plain
some of the important decisions and assumptions.
The available spatial data were constrained by both the manner in which the
site was excavated and the site’s integrity. PAI archeologists dug the data recovery
excavation block in 1x1-m units. Horizontal provenience information was only

185

186

Data Recovery Excavations at 41MS99
available to the nearest meter, the location of the excavation unit in which those
items were found, for most artifacts. As discussed in Chapter 8, the radiocarbon
dating evidence suggests some vertical mixing of materials. My analysis therefore
lumped multiple levels within each excavation unit. The excavation levels associated
with Analysis Unit 2 appeared to have the most potential to address important
research questions. My analysis therefore only used artifacts and features associated
with Analysis Unit 2. These decisions created the spatial framework for the analysis:
I counted artifacts and features by excavation unit, summing items over the levels
associated with Analysis Unit 2 from each unit. I made many additional decisions
to obtain the counts of artifacts and features from that portion of the 41MS99
excavation.
To count artifacts and features, I had to define artifact and feature types to
which individual items could be assigned. When possible, the item types employed
reflected distinct uses, since the goal of this study was to identify activity areas. All
artifacts used for cutting game animals, for example, were classified together as
a single type, the game knife. In some cases, the classifications used had to lump
together items that likely had similar if not identical uses, as finer distinctions
made the analysis too complex to easily interpret.
Determining how many items to count within these types necessitated
additional judgments. Statistical analyses generally require the individual
observations used in the analysis to be independent of each other. Think, for example,
of a game knife that broke into two pieces during use and was discarded where it
broke. The location of the game knife pieces would help to identify the butchery area.
Using both game knife pieces to identify the butchery area, however, would “double
count” the knife. The two game knife pieces would not both provide independent
information about the butchery area. To provide an independent observation about
knife use at the site, in this hypothetical example, only one game knife piece should
be used in statistical analysis. Similar situations are very common in archeological
analyses. Multiple cases of a specific item type were sometimes lumped together
into a smaller number of observations.
Every item considered in this study required judgments to be made regarding
what items should be classified under a single type and what constitutes independent
observations. The following discussion makes many of these important decisions
and assumptions explicit and details the procedures used to quantify the various
parts of the 41MS99 assemblage. The assemblage components included flaked
stone debitage, flaked stone tools, ground stone tools and hammerstones, faunal
remains, and features.
Flaked Stone Debitage
Flaked stone debitage was among the most common artifact categories. The
ubiquity of debitage is not surprising. An individual episode of lithic reduction can
generate hundreds of flakes. A single flake from that episode, however, is sufficient
to identify that the reduction episode occurred on the site, making the other flakes
redundant or even misleading for purposes of trying to identify different activities.
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Minimum Analytical Nodule analysis (Larson 1994) can help to identify
distinct reduction episodes. In the ideal case, each nodule reduced at the site is
a cobble with a unique combination of material type, color, texture, inclusions,
and other observable characteristics. The flakes associated with each reduction
episode would be readily distinguished and sorted under these circumstances,
so each analytical nodule would reflect a different reduction episode. The raw
material sources exploited by the inhabitants of 41MS99 are unlikely to have been
so heterogeneous. Nevertheless, the flakes from an analytical nodule are more
homogeneous than the flakes from the unsorted assemblage. PAI archeologists sorted
the flaked stone debitage into analytical nodules (see Chapter 6). Some analytical
nodules were represented by only a few flakes. Analytical nodules with less than
four flakes were eliminated from this analysis.
To investigate the distribution of lithic reduction activities, I tabulated
the number of different nodules found within each excavation unit. Each different
analytical nodule was only counted once per excavation unit, even if multiple
flakes from the same nodule appeared within a single unit. In theory, a sufficiently
large number of flakes from the same nodule within a small area (say more than
250 flakes from the same nodule within a single excavation unit) would provide
compelling evidence for more than one reduction episode. The maximum count of
flakes from the same analytical nodule within any one excavation unit at 41MS99
was 14 flakes. Each analytical nodule was therefore counted no more than once
when it was represented by 1 or more flakes in an excavation unit. In this analysis,
the count of debitage for each excavation unit thus reflects the number of different
analytical nodules identified within the debitage from that unit.
Flaked Stone Tools
The quantification of flaked stone tools was more straightforward. PAI
archeologists sorted the flaked stone tools into functional categories based on form
and use wear traces. Any single tool could have been used for multiple functions,
so each utilized edge on a tool was treated as a potentially unique tool. A few tools
had more than one utilized edge, but use wear evidence indicated that the utilized
edges on such tools served the same function. Consequently, each flaked stone
tool was counted only once in the analysis, regardless of whether it had more than
one utilized edge. I only included tool types represented by five or more artifacts.
The analysis included the following flaked stone tool types: dart, game knife, hide
scraper, and wood knife.
Ground Stone Tools and Hammerstones
The classification and quantification of ground stone tools and hammerstones
followed a similarly conventional approach, using types based on form and use
traces. Some artifacts bore evidence of having been used as both ground stone tools
and hammerstones. These artifacts were included twice in the analysis, as those
two functions could have been used in separate activities and thus could be used
to help define different activity areas. Some ground stone tools and hammerstones
may also have ended their use lives as heating elements in burned rock features.
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Forty-four percent of the ground stone and hammerstone tools show some signs
of burning damage. I acknowledge that this possibility complicates the functional
interpretation of these tools. Their spatial distribution may shed light on the issue.
If such tools were last used as elements in burned rock features, then their spatial
distribution may uniquely overlap with the distribution of such features. I only
included ground stone tools or hammerstones if five or more distinct items from a
particular type had been identified. The analysis included the following tool types:
anvil, hammerstone, mano, and metate.
Faunal Remains
Zooarcheologists have long considered the best way to quantify their
data. They use techniques like Number of Identified Specimens (Lyman 1994)
and Minimum Number of Individuals (Klein and Cruz-Uribe 1984; Lyman 1994)
to evaluate the contribution of different animals to a faunal assemblage. This
spatial analysis quantified the bone by the major animal parts represented. The
various parts of game animals may have different utility (e.g., Jacobson 2000).
Those parts may therefore have been processed and discarded differently within
the site, depending on their utility. It is also possible that the elements that made
up a major part of an animal moved through the site as a unit. For example, an
animal’s hindquarters, including tarsals and phalanges, might have been removed
and processed as a unit, as the removal of low-value tarsals and phalanges was not
worth the effort. The different major parts of an animal are thus not necessarily
redundant information and were counted separately in the analysis. The spatial
analysis reclassified the animal bones represented into the categories of hind limb,
fore limb, axial (vertebrae, ribs, pelvis, and scapula), and skull.
Variation in part utility also occurs across species. For these reasons, the
spatial analysis attempted to retain some information about both the types of species
and parts of animals represented. The analysis attempted to balance the information
gained from such distinctions with considerations of sample size effects and analysis
complexity that result from more-refined classifications of bones.
Deer-sized and bison-sized bones are an important part of the 41MS99 faunal
assemblage. Consequently, the analysis also considered the identified bones that
could be assigned to one of these two groups of animals. In some cases, the faunal
analysis classified bones to more-specific taxonomic categories (e.g. Odocoileus
virginianus). These more-specific identifications were not sufficiently common,
however, to warrant retaining the distinctions in the spatial analysis. Lumping
together deer-sized and bison-sized animals created two animal categories with
sufficiently large sample sizes to be further analyzed. In a few cases, more than
one instance of deer-sized bone or bison-sized bones from one of the animal part
categories were identified from the same excavation unit. Most excavation units
had at most one unique bone identified as belonging to a category, such as “deersized hind limb.”
To quantify the number of bones in an excavation unit, the analysis counted
the number of uniquely different animal parts represented within the two animal
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type categories. For example, Excavation Unit 3 had a Bison bison acetabulum
and partial ischium, a Bison bison distal femur fragment, a Bovinae distal femur
fragment, and three Bovinae teeth. These bones were reclassified as one bisonsized axial part, two bison-sized hind limb parts, and one bison-sized skull part.
In the spatial analysis, Excavation Unit 3 had four bison-sized bones and no
deer-sized bones. While the spatial analysis could have tracked the distribution
of these parts separately, separating them added complexity to the analysis that
made interpretation very difficult. Future analysis could focus on the separate
distributions of these parts.
The analysis did, however, distinguish all unidentifiable bone that could be
associated with deer-sized (large animal) or bison-sized (very large animal) animals
from the bone that could be identified to some specific portion of the animal. Faunal
assemblages from this region and time period typically include highly fragmented
bones that can only be assigned to broad taxonomic categories. This fragmentation
may be due to taphonomic processes and to past human butchery and cooking
practices that resulted in some bones being broken into small unidentifiable pieces.
Because the bone fragments were potentially informative about such butchery and
cooking practices, the spatial distribution of bison-sized bone fragments and deersized bone fragments was also quantified by excavation unit. Like the debitage,
multiple bone fragments provided potentially redundant information, so only
1 bone fragment was counted from any excavation unit. Excavation Unit 3, for
example, contained 4 bison-sized unidentifiable bone fragments and 16 deer-sized
unidentifiable bone fragments, so Excavation Unit 3 had 1 bison-sized bone fragment
and 1 deer-sized bone fragment in the analysis.
Features
Finally, the spatial analysis included one category of features, hearths. This
feature type lumps together two different types of features recognized in the field,
basin hearths and flat hearths. These features were lumped together to reduce the
complexity of the spatial analysis, assuming the function of these two types was
not sufficiently different to warrant separate treatment. Each of the features could
be assigned to a single excavation unit, so any feature was only included once in
the spatial analysis.
Summary
The treatment of the data used in the spatial analysis required many choices.
Different choices could be justified. For example, the basin and hearth features could
have been treated as separate types, as they may have served different functions.
Also, each feature counted as only a single object in the analysis of the data.
Arguably, features might deserve a higher weight compared to, say, hammerstones
or other artifacts. This presentation hopefully made the assumptions sufficiently
explicit to guide future exploration of the data, bringing different perspectives and
assumptions.
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SPATIAL ANALYSIS
The extensive pretreatment of the data provided item counts by excavation
unit. These item counts were evaluated using a couple of statistical approaches.
Merrill and Read (2010) and Merrill (2018) provide a method to identify coherent
subsets of item types that have distinct spatial distributions. Areal statistics
described by Bivand et al. (2008) further evaluated whether those sets of items
clustered within the site.
Multiresponse Permutation Procedure
The initial step in Merrill and Read (2010) is to identify which of the
items used in the analysis have statistically significant differences in their spatial
distribution. This step uses a multiresponse permutation procedure (MRPP). The
null hypothesis is that item type pairs have the same spatial distribution. Rejecting
this null hypothesis suggests that the two item pairs have different distributions and
indicates that the spatial distribution of artifacts has some nonrandom structure.
The procedure calculates a value called delta, the average weighted distance
among the artifacts within the two item types (for example, hammerstones and
hide scrapers), using the following formula: delta = (number of hammerstones/total
number of hammerstones and hide scrapers) x (average of the distances between each
pair of hammerstones) + (number of hide scrapers/total number of hammerstones
and hide scrapers) x (average of the distances between each pair of hide scrapers).
Distances between items in the 41MS99 assemblage could not be calculated
exactly. Horizontal provenience information for most items can only be determined to
the nearest meter (the excavation unit within which the items occurred). Distances
between items were thus estimated from the distances between the centroids of
their excavation units.
Focusing on just the hammerstones and hide scrapers, for the moment,
illustrates this part of the analysis. The assemblage contains 26 hammerstones
and 9 hide scrapers, and their observed delta was 4.61. Suppose that we took the
labels “hammerstone” and “hide scraper,” reassigned those labels to the 35 artifacts
in these two categories, and recalculated the average distances among the artifacts
within the two relabeled groups. This experiment could be repeated for each possible
combination of the 26 hammerstone labels and 9 hide scraper labels. The labels have
thus been permuted. After each different combination of hammerstone and hide
scraper labels has been performed, a new delta is calculated. The expected delta is
the mean value of delta among all possible combinations. The MRPP analysis then
looks to see whether the expected delta calculated from these permutations differs
significantly from the observed delta. Is the observed delta significantly smaller
than the delta for most of the permutations in the permutation experiment? The
permutation analysis for hammerstones and hide scrapers calculated an expected
delta of 4.80. The difference between observed and expected deltas for hammerstones
and hide scrapers is significant at an arbitrary threshold p-value of 0.05. Thus,
artifacts within the two types clustered closer to artifacts of the same type than
would be expected due to chance.
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Let’s consider a different example. Hammerstones and hearths, by contrast,
do not have a significantly different distribution. The site contained 26 hammerstones
and 13 hearths. Their observed delta was 5.20, and their expected delta was 5.32.
This difference is not significant at an arbitrary threshold p-value of 0.05.
The MRPP compared observed and expected deltas for each pair of item
types. The MRPP used an arbitrary threshold p-value of 0.05 to identify which item
pairs had statistically significant differences in distribution. Table 10.1 summarizes
the results of each item pair comparison.
This table hints that the site, at best, retains a modest level of spatial
structure. Notice that the hammerstone is the main item type that has a significantly
different distribution from some of the other item types. Given the number of
permutation analyses run (105), I would expect a few of the item pairs to differ
significantly just by chance. I would expect about five significant results at an
arbitrary threshold p-value of 0.05. The analysis found nine significant differences
in spatial distribution between item pairs.
Recall that I was also interested to see whether ground stone tools and
hammerstones had an unusually similar distribution to hearths, because ground
stone tools and hammerstones may sometimes have been used as heating elements
in features. These results indicate that ground stone tools and hammerstones do
not have an unusually similar distribution to hearths. Most item types have similar
spatial distributions.
Network (Clique) Analysis
Relatively few of the item pairs differed significantly in their spatial
distributions. Item pairs that share a spatial distribution can be represented in a
line graph, where each node in the graph represents an item type and a line joining
an item pair in the graph reflects that shared spatial distribution of the two item
types. Such graphs provide a visual depiction of the spatial relationships among
item types. While I generated a graph of this type during my analysis, the graph
was very busy and thus hard to interpret because so many item pairs shared a
spatial distribution. This report therefore does not include a graph of the network
of item spatial distributions. Fortunately, mathematical techniques allow further
exploration of these relationships.
These relationships can be explored using techniques drawn from network
analysis. The relationships can be grouped into maximal subsets wherein all the
item members of the subset share the same spatial distribution. Algorithms are
used to identify the subsets. Note that items can be members of more than one of
these subsets. In network analysis and Merrill and Read (2010), such subsets are
called “cliques.” In this analysis, I use the term “activity” when discussing the item
members that make up each subset. This term is perhaps more intuitive but also
potentially misleading.
In the best-case scenario, the clique analysis identifies subsets whose
members can be meaningfully interpreted in terms of past human behaviors. For
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Table 10.1. Results of the MRPP analysis of spatial distributions in Analysis Unit 2 showing resulting p-values for each pair of items
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example, a subset consisting of bone, butchery tools, and a hearth might be
reasonably interpreted as a game-processing activity. Processes other than human
behavior can, of course, affect the spatial distribution of artifacts. The statistical
analysis does not guarantee that the identified subsets can and should be interpreted
as the result of such behavior, as opposed to other natural processes.
The clique analysis identified three activities in the 41MS99 assemblage,
and Table 10.2 shows the activities and their item members. Notice how the MRPP
results in Table 10.1 relate to the membership of these activities in Table 10.2.
Items that had similar spatial distributions are members of the same activities.
Conversely, items that had significantly different spatial distributions are members
of different activities. For example, hammerstones distinguish Activity A from
Activities B and C. Activity A includes hammerstones, but Activities B and C do
not include hammerstones. Bison bone and debitage distinguish Activities B and
C from each other. Activity B includes bison bone but does not include debitage.
Activity C includes debitage but does not include bison bone. The activities shown
in Table 10.2 do not have obvious behavioral interpretations. Nevertheless, the
identification of these activities provides some support for the field observations
of activity areas.
Spatial Autocorrelation Analysis
One final check on the statistical significance of these observations remains.
This portion of the analysis evaluates whether the activities cluster within the site.
Figures 10.1–10.3 depict the spatial distributions of item counts by excavation
unit for the three activities identified through network analysis. The top portion of
each figure shows the original data. The
original data hint that clusters might
Table 10.2. Item types making up the three activities
exist, particularly in the southern and
identified in the network (clique) analysis of spatial
eastern portions of the excavation block.
distributions in Analysis Unit 2
Merrill (2018) provides a
procedure to evaluate clustering of
activities within sites. The specific
technique used by Merrill (2018) does
not suit the 41MS99 data, however, as
they do not have the same structure as
the data Merrill analyzed. The 41MS99
data consist of counts by excavation
units, aggregate data, while Merrill
(2018) had point provenience data.
Consequently, I used the Moran’s I test
to look for nonrandom spatial patterning
by polygons (the excavation units).
Moran’s I is a test for spatial
autocorrelation, the degree to which
values at neighboring locations are
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Figure 10.1

Figure 10.1. Plan of the excavation block showing distribution of Activity 1 items.

Chapter
Figure
10.2 10: Spatial Analysis of Analysis Unit 2

Figure 10.2. Plan of the excavation block showing distribution of Activity 2 items.
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Figure 10.3

Figure 10.3. Plan of the excavation block showing distribution of Activity 3 items.

Chapter 10: Spatial Analysis of Analysis Unit 2
similar to each other. Moran’s I is a spatial statistic analogous to the correlation
coefficient from linear regression. The statistic I can range in value from negative
one (the values of data are evenly dispersed throughout the study area) to zero (the
values are randomly assorted throughout the study area) to one (the values are
clustered within the study area). If the activities cluster within the site, Moran’s I
should be significantly different from zero and positive. If the artifacts and features
are randomly assorted, Moran’s I should not significantly differ from zero. Figure
10.4 shows hypothetical examples for different values of Moran’s I within the
excavation block of 41MS99, illustrating what the spatial distribution of items
might look like at those values.
Two issues must be addressed when searching for nonrandom patterning.
First, the scale of the search is important. Spatial patterning can form at different
scales. Second, simple linear trends in the data can sometimes be confused with
spatial autocorrelation in tests like Moran’s I. The test assumes a constant
mean value in artifact counts across the study area, but processes might affect
the distribution of the data in ways that violate this assumption. For example,
suppose that a site formed by being washed into the area from upstream and
that smaller artifacts are more numerous than large artifacts. Under such
circumstances, the artifact count would increase with distance from the stream,
as the more-numerous small artifacts would get carried farther. The resulting
spatial distribution would reflect this linear trend and would not be a result of
spatial autocorrelation.
To address these issues, I undertook additional measures. I examined the
data at a variety of scales. I ran the Moran’s I test using neighbors at scales of 1.5,
3, 4.5, and 6 m. I also included a linear trend model within the Moran’s I test to
see if a simple linear trend in the location of the excavation units could account for
spatial patterning. For this analysis, location is measured in meters north and east
of an arbitrary datum to the southwest of the excavation block.
Table 10.3 provides the results of the analysis, including a linear trend for
the number of artifacts by the location of the excavation unit. The linear trend in
artifact counts explains most of the spatial variability for all three activities. The
simple linear model for artifact count by location is statistically significant at an
arbitrary threshold p-value of 0.05. For Activities 1 and 2, artifact counts generally
get higher from north to south within the excavation block. For Activity 3, the trend
is for counts to increase from north to south and from west to east. These results
are consistent with the observations of PAI archeologists.
Once the linear trend has been taken into account, the data show no spatial
patterning. The observed value of Moran’s I in all cases is quite near to zero with
no statistically significant differences from zero at an arbitrary threshold p-value of
0.05. Thus, the spatial distribution of artifact counts by activity appear to be random,
neither evenly distributed nor clustered. This result indicates that no further search
for clustering of items within the site is warranted. The bottom portions of Figures
10.1–10.3 shows “de-trended” versions of the count data. The “de-trended” versions
attempt to adjust for the linear trend by adding artifacts to the low-density areas,
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Figure 10.4

Figure 10.4. Plan of the excavation block, illustrating the possible distribution of items at
three hypothetical values of Moran’s I: ≈-1, ≈0, and ≈1.
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Table 10.3. Results of the Moran’s I analysis of the three activities identified through network analysis
using neighbors at multiple scales.
Activity
1

Neighbor
Distance (m)
1.5

Linear Trend
2.9 - 0.30 * y-coordinate

Linear trend
p-value
< 0.001

Moran’s I
0.00

Moran’s I
p-value
0.35

1

3.0

2.9 - 0.30 * y-coordinate

< 0.001

0.02

0.07

1

4.5

2.9 - 0.30 * y-coordinate

< 0.001

-0.02

0.62

1

6.0

2.9 - 0.30 * y-coordinate

< 0.001

-0.02

0.63

2

1.5

6.0 - 0.40 * y-coordinate

< 0.001

-0.01

0.48

2

3.0

6.0 - 0.40 * y-coordinate

< 0.001

-0.01

0.43

2

4.5

6.0 - 0.40 * y-coordinate

< 0.001

-0.03

0.86

2

6.0

6.0 - 0.40 * y-coordinate

< 0.001

-0.02

0.66

3

1.5

0.003

0.01

0.23

3

1.5

0.003

0.01

0.23

3

1.5

0.003

0.01

0.23

3

1.5

13.0 + 0.22* x-coordinate
-0.28*y-coordinate
13.0 + 0.22* x-coordinate
-0.28*y-coordinate
13.0 + 0.22* x-coordinate
-0.28*y-coordinate
13.0 + 0.22* x-coordinate
-0.28*y-coordinate

0.003

0.01

0.23

proportionate to the estimated effect of the linear trend. Thus, in the end, this
analysis does not confirm the field observations of the PAI archeologists.
These results do not explain the observed linear trend in artifact counts.
Perhaps the answer lies in the portions of the site that remain unexcavated. The
excavation block did not encompass the site. The observed linear trend may thus
reflect that the center of the site, defined from artifact densities, lies to the south and
east of the excavation block. If excavation had proceeded farther in those directions,
the density of artifacts from the three activities would likely have peaked and then
declined as the excavation approached the southern and eastern boundaries of the
site. Whatever processes affected the spatial distribution of artifacts operated over
a larger area than the excavation captured.
CONCLUSION
Activity areas cannot be statistically defined within Analysis Unit 2 using
the methods previously detailed. The assumptions required to rigorously evaluate
this issue, however, are many and varied. The use of different assumptions may
result in a different outcome.
Despite the results of this analysis, I think that the reporting of such field
observations still has value. Allow me to share an anecdote from another subfield
of archeology. I am often struck, when listening to a skilled flint knapper and lithic
analyst, by how much insight can be gleaned by having an expert look at a collection.
Years of experience have given them a “feel” for how the decisions made by flint
knappers affect the character of a lithic assemblage. I have spent some time trying
to quantify and rigorously analyze such assemblages. My ability to statistically
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validate the impressions of an expert are underwhelming. I wonder if that analogy
extends to other areas of inquiry, such as the experience of fieldworkers observing
patterns in the field.
While I cannot endorse the PAI field observations, I also do not think that
those observations should be casually dismissed. Those field observations may exist
in a different category of knowledge, one to which probabilities cannot be readily
assigned and for which confidence intervals cannot be easily drawn . As long as we
are careful to acknowledge what we can and cannot statistically validate, I do not
think there is any harm in continuing to report on such expert evaluations. Indeed,
archeologists and the public may find real value in the reporting of those expert
impressions. If nothing else, the observations of experts are a source of inspiration
and hypotheses for what might be possible to statistically validate, motivating us
to keep going.

CHAPTER 11: INTERSITE COMPARISONS

Recent research on the Late Archaic period in central Texas and the
transition to the Late Prehistoric period has noted distinctive and patterned
differences between these end points. These same researchers have argued strongly
for the importance of these differences and have lobbied for a rethinking of what
the transition actually involved (Carpenter and Hartnett 2011; Collins 1995, 2004;
Johnson and Goode 1994; Prewitt 1981a, 1985).
A cultural transition can be conceived as “a relatively punctuated and
rapid period of interrelated demographic, social, and technological development”
(Stutz 2009:477). One of the key ideas emerging from recent work on refining Late
Archaic chronology is that the transition to the Late Prehistoric may not have
been as visible or as sudden (in terms of technological, social, or other changes) as
previously portrayed. The general picture of the Late Archaic is that it was a period
of intensification in resource use, extension of regional interaction spheres, increased
population density and reduced group mobility, greater territorial development and
emphasis on defense (cemeteries), and a specialized symbolic and belief system that
operated in conjunction with far-flung interaction spheres (Carpenter and Hartnett
2011; Johnson and Hard 2008). These interrelated changes entailed intensified use
of selected resources and a pronounced emphasis on territoriality in response to
increased population density. Territoriality included resource defense and the use
of established cemeteries as boundary or territorial markers (Hall 1995; Hard and
Katzenberg 2011; Perttula 2001; Ricklis 2012). Specific types of subsistence resources
distributed as patches along major and minor stream drainages in the region
included pecans, acorns, walnuts, and most likely dependable beds of freshwater
mussels and selected fish species like catfish (Freeman et al. 2017:86–87; Hall 1995,
1998, 2000; Hard and Katzenberg 2011; Johnson and Hard 2008).
Toward the end of the Late Archaic, i.e., the Transitional Archaic period,
the picture changed to a more-generalized subsistence pattern, individual burials
without cemeteries, a generalized lithic assemblage, and regional retraction of the
previous interaction spheres (Carpenter 2006:194). The brief comparisons here of
selected assemblages broadly support the patterns Carpenter (2006) mentions.
This section compares 41MS99 to other excavated Transitional Archaic sites
in terms of feature construction and use; stone tool assemblage structure; bone
and shell tool technology; food acquisition and processing; activity areas and site
structure; and acquisition of other materials. As specified in Work Authorization
57713SA003, the sample is limited to 7 sites (pulled from an original list of 23
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candidates), which occur in four environmental settings across central Texas:
Edwards Plateau, Edwards Plateau-Blackland Prairie, Edwards Plateau-Lampasas
Cut Plain, and Post Oak Savannah (Table 11.1; Figure 11.1); 41MS99 adds a fifth
setting, the Llano Uplift. All 7 sites were interpreted as residential camp sites by
the investigators based on material culture and feature types. The sites selected are
ones with larger or better-reported excavations. The amount of excavation at the
selected sites varies substantially, however, as does the reporting of certain material
culture categories. By and large, the data on lithic assemblages and feature data
are comparable for the sites as a group, but the information on faunal remains is
less complete because of small sample sizes and, in the case of McKinney Roughs
(41BP627), because the faunal data are not broken out by component. Several
sites have multiple analytical units that are included in this comparison because
of overlaps in radiocarbon ages or similarities in projectile point forms. All sites
have projectile point assemblages similar to that of Analysis Unit 2 at 41MS99
(the most-ubiquitous forms are Darl and Ensor, with other prominent styles being
Fairland, Frio, and Godley), and 5 of the 7 have similar radiocarbon dates. Only 2
sites have single components, while the others have 2 or 3 each. A total of 14 distinct
components are considered in the tabulated data and associated discussions, in
addition to Analysis Unit 2 at 41MS99.

Table 11.1. Transitional Archaic sites used in the comparative study

Site No.
41BP627

Site Name

Radiocarbon Age
(years b.p.)

Setting

Reference

Area
Excavated
(m2)

McKinney
Roughs

940, 850 (Darl);
1840 (Ensor II);
2080 (Ensor I)

Post Oak Savannah

Carpenter, Chavez,
Miller, and Lawrence
2006

44

41CV389

Cowdog
Crossing

1250–1750 (Upper
and Lower Darl);
1760–1610, 1770–
1590 (Ensor)

Edwards Plateau,
Blackland Prairie

Carpenter et al.
2010; Carpenter and
Hartnett 2011

35

41HY165

Spring Lake

2475–1580 (AU 4a)

Edwards Plateau

Leezer 2013

>11

41KM69

Flatrock
Road

1400–1170 (Terminal
Late Archaic)

Edwards Plateau

Thompson et al. 2012

189

41ML37

Britton

1900–1750 (AU 1);
2180–1860 (AU 2)

Blackland Prairie,
Lampasas Cut
Plain

Mehalchick and Kibler
2008; Kibler and
Mehalchick 2010

65

41ML162

McMillan

1920–1330 (AU 2);
2350–2020 (AU 3)

Blackland Prairie,
Lampasas Cut
Plain

Mehalchick and Kibler
2008; Kibler and
Mehalchick 2010

58

41MS99

–

2355–1890 (AU 2)

Llano Uplift

This report

109

41WM1126

Siren

2100/2050–1550 (Unit
2B upper);
ca. 2300–2050 (Unit
2B lower)

Edwards Plateau,
Blackland Prairie

Carpenter et al. 2013

116

Note: Area excavated for 41ML162 is for AUs 1 and 2 combined; area for 41ML37 is for AUs 2 and 3 combined.
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Figure 11.1
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Figure 11.1. Map showing the locations of the Transitional Archaic sites used in the comparative study.
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FEATURE CONSTRUCTION AND USE
Table 11.2 shows that 41MS99 is not significantly different than the other
sites in terms of the kinds of features present, with this high degree of similarity
suggesting that activities were organized similarly in most of these camps. Allowing
for some vagaries in terminology, most features reflect use of rocks in thermal
facilities, most of which can be subsumed under variations of flat or basin-shaped
hearths. Most appear to have been either simple surface hearths or shallow basin
hearths that functioned to provide light and heat, and, in some cases, serve as simple
cooking facilities. And for the most part, these features are limited in terms of the
amounts of rock associated with their construction and use, differing dramatically
from the larger burned rock middens and rock-lined earth ovens that characterized
earlier parts of the Archaic period and part of the Late Prehistoric period. The single
burned rock midden, at the McMillan site (41ML162), is not very well understood,
because it saw limited sampling during testing and was not investigated during data
recovery. The fact that burned rock middens are scarce is not a fluke or a function of
sampling error or postoccupation site taphonomy such as overbank flooding. Rather,
it relates to site function and group mobility patterns that emphasized residential
mobility as opposed to logistical mobility.
The Siren site (41WM1126) stands out from the others in terms of thermal
features because it included six larger slab-lined, basin-shaped hearths or ovens that
would have required more effort and time in construction, use, and maintenance.
Those in Unit 2B are similar to those from earlier and later components at the site
and consist of deeper pits or basins lined with tabular limestone slabs that have been
interpreted as geophyte ovens or for the processing of root foods for fermentation
into alcohol (Miller and Hanselka 2013:287–290; Miller et al. 2013:86–88).
A recent regional consideration of the end of the Transitional Archaic period
springing from investigation of the Cowdog Crossing site at Fort Hood notes a robust
pattern of the construction and use of small hearth features representative of shortterm occupations (Carpenter and Hartnett 2011). While they identify this pattern for
the period from 1400 to 650 b.p., the predominance of these features in the current
comparative study suggests it started earlier. The construction of these features
generally is considered to have been a simple affair, with low investment of time
and labor using locally available rock sources. The higher numbers of features at
some sites likely relate to differences in frequency of reuse of some locations. Much
like the Austin phase of the Late Prehistoric, occupants at these sites appear not to
have anticipated frequent reuse or intensive regular use. The features constructed
on these sites de-emphasize curation, storage, or caching behaviors. There are also
almost no pits (just one in Analysis Unit 3 at 41ML162) or postmolds (two in Analysis
Unit 3 at 41ML162) and no caches of artifacts or other materials. Notably scarce at
all sites except 41ML37 and 41ML162 are features representing discard activities
related to procurement and processing of freshwater mussels and vertebrate animal
remains. At most sites, 41MS99 included, most of the remains of such activities
tend to be broadly cast with all other culturally discarded material. This supports
the idea that occupations generally were short lived.
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Table 11.2. Summary of cultural features at seven Transitional Archaic sites and 41MS99
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STONE TOOL ASSEMBLAGE STRUCTURE
Ground and battered stone tools are decidedly infrequent at all sites in the
comparative sample, except 41MS99 (Table 11.3). The ratio of ground/battered tools
to chipped stone tools at 41MS99 is 0.43:1, which is more than 10 times the average
ratio of 0.04:1 at the other seven sites. Six components at four sites had no ground
or battered stone tools at all, serving to reduce the average ratio, but only one
component (Analysis Unit 2 at 41ML37) has a value that is in the same ballpark
as 41MS99. The ratios indicate that ground stone and battered stone tools such as
manos, metates, slabs, and hammerstones represent only a very minor aspect of
the lithic technology at all sites other than 41MS99. The abundance of such tools at
41MS99 suggests they were a significant part of the functional assemblage, although
interpreting that pattern is complicated by the fact that many broken manos and
metates were reused as heating elements in thermal features, and the presence of
bipolar cores and flakes at 41MS99 indicates that some portion of the ground and
battered stone tools were related to core reduction and stone tool manufacture. With
these cautionary notes in mind, it is suggested that the large anvil stones and slabs
found at 41MS99 were used to break up long bones of both deer and bison, which

Table 11.3. Summary of lithic assemblages at seven Transitional Archaic sites and 41MS99
Site No.

Component

Formal
Tools

Modified
Flake Tools

Cores

Debitage

Ground or
Battered Stones

41BP627

Darl

7

43

20

378

4

41BP627

Ensor II

3

5

5

108

0

41BP627

Ensor I

1

1

2

35

0

41CV389

Upper Darl

5

0

0

348

0

41CV389

Lower Darl

12

2

1

595

2

41CV389

Ensor

1

0

1

37

0

41HY165

AU 4a

25

66

1

37

0

41KM69

Terminal Late Archaic

69

19

10

11,521

0

41ML37

AU 1

80

48

8

2,025

5

41ML37

AU 2

22

26

4

753

9

41ML162

AU 2

175

303

8

4,395

19

41ML162

AU 3

123

219

20

2,808

30

41WM1126

Unit 2B upper

340

81

32

43,931

9

41WM1126

Unit 2B lower

293

102

39

41,191

5

41MS99

AU 2

101

43

24

7,186

62

are abundant at the site (see below). The only other sites with enough ground and
battered tools to warrant comment are McMillan (41ML162), Britton (41ML37),
and Siren (41WM1126). Like 41MS99, these three sites all have substantial faunal
assemblages that include some bison and abundant deer and deer-sized mammal
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remains. Hence, the presence of higher numbers of ground and battered stone tools
in some assemblages may in part be related to processing of deer and bison elements
as a subsistence practice.
One notable aspect of the chipped stone assemblages is the variability in
the frequencies of modified flake tools (see Table 11.3; Table 11.4). Some of this
variability can be explained by likely differences in the techniques and degree of
detail in the way the analyses were conducted. For some sites (41MS99, for example),
flake tools include only those with use wear but no retouch. All other modified flake
tools were classified as various unifaces. For other sites, modified flakes include both
deliberately modified and unmodified variations. This makes direct comparisons
of the numbers of different flake tool types difficult. For the most part, retouched
and unretouched flake tools in these assemblages likely can both be considered as
expedient flake tools, however, the tabulated data provide counts of various unifaces
where noted in the respective reports. Some analysts may have considered some
uniface categories as formal tool types. Similar schemes of lithic analysis were
employed for 41MS99 and the McMillan (41ML162) and Britton (41ML37) sites,
hence their general similarities in the tabulated data.
The importance of informal (or expedient) tools to formal tools in the
assemblages can be gauged in a general way by looking at the ratio of all other flake
tools (omitting uniface scrapers and other unifaces because they may have been
considered formal tools by some analysts) to formal tools (projectile points, bifaces,
and bifacial knives) (see Table 11.4). The average flake tool to formal tool ratio for
the sampled sites is 0.85:1, but the value ranges widely from 0 for two components
(41CV389, Upper Darl and Ensor) to 2.50:1 (41BP627, Darl). The 41MS99 ratio
is low at 0.57:1. Small sample sizes clearly create problems with the values in
some cases, and overall it is hard to feel confident that analytical approaches were
consistent enough to result in comparable results. This unease aside, the numbers
make it clear that flake tools and simple unifaces were an important constituent of
the lithic technology, at least at some locations.
Also notable is the variability in the amount of debitage and cores. Some
sites have much debitage, and others have dramatically smaller counts. Some
assemblages are so small (41BP627, 41CV389, and 41HY165) that it would be
unwise to interpret them in any substantive way. The numbers of cores and
debitage covary to some degree, but the pattern is not strong, likely due in part
to the use of bifaces and bifacial cores as sources for flake tools at some sites.
Sites with large quantities of debitage and high debitage to formal tool ratios
were locations where lithic reduction activities were important. The Flatrock
Road site (41KM69 and the Unit 2B (upper and lower) components at the
Siren site (41WM1126) have the highest ratios (167.0:1, 129.2:1, and 140.6:1,
respectively). Site 41MS99 has the next highest debitage to formal tool ratio
(71.1:1). The McMillan (41ML162) and Britton (41ML37) site components have
moderate ratios between 22.8:1 and 34.2:1. Most interesting, however, is that
all of the larger assemblages have low core to formal tool ratios, and most have
low numbers of cores in relation to debitage amounts. Core to formal tool ratios
range between 0.05:1 and 0.24:1, with 41MS99 on the high end. All others are
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0

4

2

0

0

0

Unifaces, Other
3

0

0

5

12

0

5

8

40

0

0

0

0

0

0

Choppers, Butted
Bifaces, Core Tools
1

0

1

1

5

1

0

3

0

0

0

0

0

0

0

Adzes, Celts, Axes
1

0

1

0

1

1

1

0

0

0

0

0

0

0

0

0

0

0

2

1

1

1

0

0

0

0

0

0

0

0

43

50

56

188

303

24

48

11

26

0

2

0

1

5

20

Flake Tools

* Within these categories, there is likely some overlap in tool types resulting from differing levels and schemes of analysis.

Ensor II

41BP627

Site No.

Darl

Component

41BP627

Gouges

Table 11.4. Summary of chipped stone tool assemblages from seven Transitional Archaic sites and 41MS99

Ground Stones
44

5

8

20

15

8

4

0

0

0

2

0

0

0

1

Battered Stones
18

0

1

10

4

1

1

0

0

0

0

0

0

0

2

206

399

390

371

533

57

146

89

91

1

14

5

2

8

31

Totals
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0.18:1 or less. These values suggest that little core reduction occurred at the
sites, but the debitage to formal tool ratios indicate otherwise. This leads one
to infer that a good portion of the debitage may have been produced by reducing
bifacial preforms or bifacial/discoid cores. This certainly appears to have been
part of the technological organization of the occupants of 41MS99. The abundance
of non-knife bifaces, consisting mostly of bifaces broken or discarded in various
stages of manufacture, at some sites supports this conclusion. The vast majority
of these incomplete bifaces (not identified as knives) at McMillan (41ML162),
Britton (41ML37), and 41MS99 are late- to finished-stage fragments rather than
early-stage discards.
The chipped tool types for most of the assemblages are similar and consist
of projectile points, bifacial knives, other bifaces, unifaces of various types, and
flake tools (see Table 11.4). Most reports have little or no discussion of projectile
point preforms, and likely they are included with other broken bifaces or generically
identified as biface preforms. As such, it is not possible to discuss with any certainty
how much projectile point manufacture occurred at these sites. In the case of
41MS99, the dearth of projectile point preforms is due to the fact that the vast
majority of the points were made and used elsewhere but discarded at the site. Tool
types like gravers/burins and drills/perforators do not appear to have been significant
components of the lithic technology at any site, although some of this may be due
to methods of analysis and difficulty in recognizing such minimally modified tool
types. The McMillan (41ML162) and Britton (41ML37) sites and 41MS99 have low
numbers of hafted chopping or cutting tools like adzes, celts, or axes. Heavier core
tools like choppers or butted bifaces are present at these sites and Flatrock Road
(41KM69), and their presence is likely related to firewood procurement or other
activities requiring heavy mass tools, such as dismembering deer or bison.
The proportions of projectile points, bifacial knives, and uniface scrapers
theoretically should provide a rough estimate of the importance of such activities as
hunting, butchery, and hide processing. Excluding the smallest samples (i.e., from
41BP627 and 41CV389), the percentage of projectile points among all chipped stone
tools varies from 12–13 percent in Analysis Units 2 and 3 at McMillan (41ML162)
to 24 percent in Unit 2B lower at Siren (41WM1126), with a mean of 18 percent.
Projectile points at 41MS99 represent 22 percent, toward the high end of the range
and emphasizing the importance of hunting. Bifacial knives were only consistently
identified in the assemblages from 41MS99, McMillan (41ML162), and Britton
(41ML37), so their near-absence elsewhere cannot be considered meaningful. They
are better represented at 41MS99 (6 percent) than at Britton (2 percent in Analysis
Unit 1) and McMillan (4 and 2 percent in Analysis Units 2 and 3), but the difference
is not large enough to be notable. In contrast, uniface scrapers are completely
missing from some of the larger assemblages (Spring Lake, and Flatrock Road), are
comparatively frequent at 41MS99 and in Unit 2B lower at 41WM1125 (13 percent
each), and occur in moderate percentages (4–7) elsewhere. These numbers imply
that hide processing was done more commonly at some locations than others.
The dart point types overall are what would expected in assemblages during
the end of the Late Archaic period (Table 11.5). The Ensor style is especially frequent,

209

210

Data Recovery Excavations at 41MS99
followed by Frio, Godley, Darl, and Fairland. Except for McKinney Roughs (41BP627)
and Cowdog Crossing (41CV389), most components also have isolates and small
numbers of earlier dart point styles. Their presence indicates some degree of deposit
mixing or procurement and reuse of earlier points. One earlier point from 41MS99
was retouched into a double convex end scraper. At the Siren site (41WM1126),
some Castroville points from Castroville-age deposits had been refashioned into
drills, and the authors suspected that style may have been specifically selected
for such modification due to its broad base and stem (Lowe et al. 2013:146–147).
This may, in part, explain the presence of Castroville points in the Unit 2B lower
component of that site. The Darl, Ensor, Frio, and Fairland types, in particular,
appear to represent a morphological and size shift in weapons technology associated
with the decline in overall numbers of bison across central Texas at the terminus
of the Late Archaic period.
BONE AND SHELL TOOL TECHNOLOGY
Bone and shell tools and ornaments are uniformly scarce (Table 11.6). At
the sites where faunal assemblages are small (41BP627, 41CV389, 41HY165, and
41KM69), this could be due to poor preservation. But this is not the case at the other
sites. The low numbers of such items indicate they were not critical to most activities
performed at the sites. This is in stark contrast to earlier Late Archaic sites and
Late Prehistoric Toyah phase sites where shell and bone tools and ornaments are
much more common. Where they are present, awls and cut or drilled shells are most
frequent. Also absent are artifacts or tools manufactured of marine shells, which
also contrasts with earlier Late Archaic and later Toyah phase assemblages. This
could reflect the retraction of extra-regional interaction spheres to the southwest
and east at the end of the Late Archaic.
FOOD ACQUISITION AND PROCESSING
Faunal remains were recovered from all of the sites, but assemblage size and
reporting vary considerably (Table 11.7). Particularly problematic are the collection
from McKinney Roughs (41BP627), which is not broken out by component in the
report, and that from Flatrock Road (41KM69), which is very small. The assemblages
from Cowdog Crossing (41CV389) and Spring Lake (41HY165) are larger but
certainly not robust, and 88–94 percent of the bones from the three analysis units
at Cowdog Crossing are in the Other category, which is mostly unclassifiable
fragments. That leaves Britton (41ML37), McMillan (41ML162), Siren (41WM1126),
and 41MS99 with collections large enough for confident interpretation.
Assemblage sizes for these six range from 1,310 bones in Analysis Unit 1 at
Britton (41ML37) to 16,949 in Unit 2B at Siren (41WM1126; the upper and lower
parts of this unit are not separated out in the report) (see Table 11.7). All six are
dominated by bones identified as deer or likely to be deer, ranging from 54 percent
at 41MS99 to 92–93 percent at Britton (Analysis Unit 1) and Siren (percentages
calculated after excluding the Other category). Clearly, and not surprisingly,
procurement and processing of deer as a primary subsistence resource was important
at all sites. Bison, when present, is represented by low numbers of bones, with a
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41ML162

41WM1126

41WM1126

41MS99

Site No.
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0

0

0

1

0

0

0

0

0
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0

0
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0

8

1

3

0

0

0

1
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0

0

0

0
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1

0

0

0
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0

2

0

4

0

3

1

0

0

3
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0

0

0

0

0

0

0

0

0

0

1

0

0

0

1
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4
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26

9

6

4
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0

6

1

0

0

1

2

0

Ellis
0

1

1

0

4

0

1

0

1

0

0

0

0

0

0

Edgewood
2

0

0

1

0

0

0

0

0

0

0

0

0

0

0

Ensor-Frio
0

5

3

0

0

0

0

0

0

0

0

0

0

0

0

Frio
6

16

6

0

0

0

0

13

1

0

0

0

0

0

0

Fairland
2

5

11

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0
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Table 11.5. Styles of dart points at seven Transitional Archaic sites and 41MS99

Kinney
0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

Gary
0

0

0

2

1

0

0

0

0

0

0

0

0

0

0

Godley
0

0

0

2

23

2

11

0

0

0

0

0

0

0

0

Gower
0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

Marcos
4

3

0

0

0

0

0

0

2

0

0

0

0

0

0

Marshall
0

1

1

1

0

1

0

0

0

0

0

0

0

0

0
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0

0

0

0

0

0

0

0

1

0

0

0

0

0

0
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1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Pedernales
0

2

1

0

0

0

0

1

0

0

0

0

0

0

0
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2

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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8
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0

22

15

1

6

1

0

0

0

1

0

0

0
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30

96

54

42

65

8

31

16
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1

4

2

1

2

4
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Awls

Ulna Tools

Antler
Billets

Bone
Ornaments

Grooved/
Snapped

Other
Modified
Bones

Notched
Shells

Cut/Drilled
Shells

Other
Modified
Shells

Component

Table 11.6. Summary of bone and shell tools and ornaments from seven Transitional Archaic sites and
41MS99
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0

0
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x

x
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0
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0

0

0

0

0

0

0

0

0

41CV389

Upper Darl

1

0

0

0

0

0

0

0

0

41CV389

Lower Darl

0

0

0

0

0

0

0

0

0
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Ensor

0

0

0

0

0

0

0

1

0

41HY165

AU 4a

0

0

0

0

0

0

0

0

0
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0

0

0

0

0

0

0

0
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0

1

0

0

0

0

0
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2

0

0

0

1

0

0

7

0

41ML162
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1

0

0

0

0

6

1

4

0
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AU 3

2

0

1

0

2

1

0

0

0

41WM1126

Unit 2B upper

4

0

0

0

0

0

0

0

0

41WM1126

Unit 2B lower

2

0

0

0

0

0

0

0

0

41MS99

AU 2

0

0

0

1

0

3

0

0

1

Site No.
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negligible presence at Britton and McMillan. Bison and probable bison bones are
much more numerous at Siren but account for only 1 percent of the assemblage. In
contrast, bison and probable bison bones make up 29 percent of assemblage from
41MS99. At most sites, bison procurement, compared to deer, appears to have been
more opportunistic and episodic, targeting isolated individuals or very small groups.
Site 41MS99 is an exception to this pattern, with a much greater emphasis on taking
that large mammal. Another ungulate, pronghorn, is represented occasionally by a
few positively identified bones but was not of any great dietary importance anywhere.
Bones of small and medium-sized mammals (including small rodents, which may
or may not be cultural) are ubiquitous, but they are common only in Analysis Units
2 and 3 at McMillan (15 and 19 percent, respectively). They make up 4–6 percent
of the other assemblages. Turtle and tortoise also have variable representation,
accounting for 9–14 percent of the assemblages from Britton and Analysis Unit
2 at McMillan but only 1–3 percent of the others; interpreting these numbers is
hard, though, since most of the turtle remains are shell fragments. Bird bones are
common only at 41MS99 (9 percent) and very rare elsewhere (1 percent or less). Fish
bones are not common anywhere, although it probably is not a coincidence that the
two locations where they have even modest representation (3 percent in Analysis
Unit 2 at Britton and 5 percent in Analysis Unit 3 at McMillan) are adjacent to
the North Bosque River (see Carpenter et al. 2013; Klippel and Synstelien 2013;
Mehalchick and Kibler 2008).
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41BP627
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–

0

2
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8

x
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3,000

16,949

1,681
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294
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–
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2
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1

0

0
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1

0
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–
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22
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5
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3

–

–
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1
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2

0

1

0

0
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0
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–
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–

Pronghorn
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4

6

4

1

4

0
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0

–

–
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0
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0

0

0

–

–

–
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1

0
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6

0
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0

0

0

–

–
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Notes: Report for 41BP627 does not present faunal assemblage by component. Analysis for 41WM1126 combines Units 2B upper and lower.
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Table 11.7. Summary of faunal remains from seven Transitional Archaic sites and 41MS99
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The general scarcity of bison elements in the sample apparently reflects the
actual dearth of bison in the region during the Transitional Archaic period. Recent
studies suggest that bison declined in abundance throughout the Late Archaic in
central and south Texas with a subsequent increase in numbers in the latter half
of the Late Prehistoric period (Mauldin and Thompson 2012). There is support for
this in paleoenvironmental data indicating that grasslands also receded through the
Late Archaic. Also relevant to this discussion is bison availability and paleoecology
data provided by Lohse and others (Lohse, Black, and Cholak 2014; Lohse, Culleton,
et al. 2014; Lohse, Madsen, et al. 2014). These efforts have recently revised the
chronology for the Late Archaic period in central Texas via extensive radiocarbon
dating and supporting isotopic analyses of human dietary patterns. Based upon
their data, they see periods of bison presence at 3295–3130 and 2700–2150 b.p.,
with bison absent for about 1,500 years toward the end of the Late Archaic and
reappearing about 650 b.p. Most of the compared assemblages are consistent with
these conclusions, with 41MS99 being the sole one that departs from the pattern.
The prominent presence of bison remains in Analysis Unit 2 at 41MS99 argues that
viable populations of bison remained in the region, or returned occasionally, and
were exploited using tool kits that had begun a technological shift related to the
demise in numbers of bison overall (Tomka and Mauldin 2012:159–163).
The procurement and processing of freshwater mussels varies from
nonexistent or trace numbers to fairly substantial numbers, for example, at
McKinney Roughs (41BP627), Britton (41ML37), and McMillan (41ML162) (see
Table 11.7). The three sites where they are abundant are situated along or within
the floodplains of rivers with sufficient depth and flow to sustain freshwater mussel
populations, i.e., the Colorado and North Bosque Rivers. Clearly, in the right place
and time, Transitional Archaic peoples actively gathered shellfish and consumed
them.
The excavated Transitional Archaic sites are not very enlightening about
the use of plant foods. Analysis Unit 2 at 41MS99 yielded just two acorn nutshell
fragments. Charred remains of two unidentifiable geophytes or bulbs were found
in each analysis unit at McMillan and Britton (Bush 2008:449–450; Mehalchick
and Kibler 2008:349). Nutshells from 41BP627 are predominantly thick-shelled
hickory, but thin-shelled pecan and acorn are also present (Bush 2005). Features
12, 13, and 15 yielded carbonized remains of five small bulb fragments. Features
12 and 15 appeared to have a Late Archaic II–Late Prehistoric affiliation, but
Feature 13 is of uncertain age (Carpenter, Chavez, and Lawrence 2006). Plant
foods from 41WM1126 are limited to seed and nutshell fragments of walnut and
hackberry and bulbs and fragments of Liliaceae (Adams 2009). Poor preservation
certainly plays a role in limiting what these remains can tell us about the plant
foods consumed.
PROCUREMENT OF OTHER RESOURCES
Most reports on excavations at other Transitional Archaic sites do not
address the procurement of other resources (e.g., firewood and raw materials for
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production of tools and construction of thermal features) directly, if at all. However,
what little can be gleaned from these reports is generally similar from site to site.
At 41MS99, most of the wood charcoal appears to represent locally
available species. Wood charcoal taxa in the carbon samples consist of plateau live
oak, unspecifiable hardwood, unspecifiable oak, hickory/pecan, and juniper. The
assemblage is so small, however, that little more can be said about it.
Both the McMillan (41ML162) and Britton (41ML37) sites included charcoal
of arboreal species found throughout the riparian corridor of the North Bosque River
today (Mehalchick and Kibler 2008:351–352). There appears to be little temporal
difference in the selection of various woods for fuel with differences primarily
reflecting what was available within the immediate site environs. Trees that were
presumed to have grown nearby included oak, pecan, and elm with oak and pecan
the principal woods used. Analysis Units 2 and 3 at McMillan also included large
amounts of possumhaw/yaupon. Based on modern distributions, acquisition of this
fuel wood may have required forays to the adjoining uplands. This suggests that, as
occupations at both sites progressed, woods that occurred at greater distances were
used increasingly for fuel. This suggests that during the initial occupations, dead
wood closest to the sites was procured first (Mehalchick and Kibler 2008:351–352).
Elm wood was the dominant wood charcoal reported for McKinney Roughs
(41BP627), whereas other sites have reported white oak as the most common species.
For example, fuel woods at Siren (41WM1126) during the Transitional Archaic
included oak, mesquite, walnut, acacia, and hackberry, As elsewhere, procurement
of fuel wood sources focused on the immediate environs of the sites.
Rocks used in the construction of thermal features were available locally at
all sites in the comparative study and hence presented no procurement challenges,
and the same can be said for materials needed for the manufacture of chipped and
ground stone tools. Site 41MS99 is unusual in that some of the rocks selected for
use in thermal features included less-than-ideal types like granite and metamorphic
types available in adjacent Comanche Creek, in addition to limestone and sandstone.
At 41MS99, the bulk of material needed to make chipped stone tools came from
Cretaceous and Pennsylvanian limestone formations to the north, west, and
southwest. While some cherts and quartz were immediately available locally in the
bedload and Quaternary gravel deposits along Comanche Creek, there is evidence
that much of the chert used to manufacture projectile points, bifaces, and other
tools was brought to the site in the form of unfinished bifaces or bifacial cores. The
quartz crystal flake tools and small bipolar and percussion cores at 41MS99 are also
strong evidence for the direct procurement of such material from primary outcrop
sources. All the materials are available regionally, however, and thus transport
distances were not great.
ACTIVITY AREAS AND SITE STRUCTURE
Although investigation of spatial distributions and what they may reveal
about activity areas and site structure within Analysis Unit 2 at 41MS99 is beyond
the scope specified in Work Authorization 57713SA003, a subjective impression
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formed as the site was being excavated was that much of the archeological remains
were deposited as debris in activity areas situated near thermal features. One
such area seemed obvious enough that it was recorded as Feature 31. Based on
this impression (which is not supported statistically by the analysis presented in
Chapter 10), the remains at 41MS99 appear to represent patterns and behaviors
consistent with the traditional hearth-centered household area camp model described
by Binford (1980, 1983), Yellen (1977), and others.
This pattern is also evident and has been discussed in varying detail for all
of the sites included in this comparative analysis. The same basic picture of site
structure emerges for each component. This coincided with an apparent increase
in population density by the end of the Late Archaic, as marked by increases in the
numbers of discarded projectile points (of multiple styles) and the large numbers of
thermal features at some sites, with a majority of these features being simple hearth
constructions that served multiple functions. The repetitiveness of this pattern
among the components is striking. As noted, occupation at each of these sites did not
emphasize curation, caching, or storage, and the relatively short-term occupation of
most of these sites is further evidenced by the absence of such specialized discard
areas as mussel shell and bone concentrations. Sites with sufficient information
on spatial structure appear to lack any substantial evidence for systematic refuse
disposal that is commonly associated with sites occupied for longer periods of time.
For the most part, the various hearths and other thermal features served as
social focal points for primary activity areas that would typically include a variety of
discarded artifact types representative of both male and female task sets. Various
dart points, bifaces, knives, unifaces, and expedient or simply modified flake tools
are common items found in zones around such features, with lesser quantities of
artifacts like cores, debitage, and faunal remains (e.g., Carpenter 2006:154–185,
2013:232–246; Mehalchick and Kibler 2008:84–110, 116–142, 216–217, 255–257).
The Siren site (41WM1126) appears to be somewhat of an exception to this smallhearth model due to its multiple larger slab-lined pit features with a greater
abundance of expended fire-fractured rocks (Miller and Hanselka 2013:287–290).
Miller and Hanselka (2013) briefly explore the possibility that these and similar
features at the site were used in the communal cooking of geophytes or in the
processing of plant foods for fermentation into alcoholic beverages. This would
suggest a communal function to the Siren site that differs somewhat from other
sites in the comparative sample.
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PROJECT HISTORY
In 2014, Prewitt and Associates, Inc., performed data recovery excavations
at Native American site 41MS99 in Mason County for the Texas Department
of Transportation, Environmental Affairs Division (TxDOT-ENV), under Texas
Antiquities Permit No. 6876. The investigations were prompted by the planned
construction of a bridge across Comanche Creek on the north side of Mason, Texas,
in compliance with Section 106 of the National Historic Preservation Act and its
implementing regulations (36 CFR Part 800) and the Antiquities Code of Texas.
The project was done under nine work authorizations. The first, in
April–October 2014, consisted of fieldwork, followed by preparation of an interim
report. The second, in December 2014–July 2015, involved laboratory processing
of materials recovered and analyses of faunal remains, macrobotanical remains,
and sediment samples. The third, in March–October 2015, consisted of writing
parts of the report detailing the work done and field methods used and describing
the features. The fourth, in July 2015–February 2016, consisted of conducting
analyses and preparing parts of the report dealing with the geoarcheology of the
site, defining analysis units, and initial studies of the lithic artifacts. The fifth, in
April–July 2016, involved preparing samples for additional radiocarbon dating and
screening of sediment samples. The sixth, in September 2018–September 2019,
involved preparing a research design, acquiring more radiocarbon dates, writing
environmental and archeological background sections of the report, and conducting
analyses and preparing a section of the report dealing with intersite comparisons.
The seventh, in December 2018–September 2019, consisted of finishing analysis of
the lithic artifacts and writing the corresponding part of the report, revising and
completing the analysis unit descriptions and chronology section of the report, and
conducting analyses and preparing a section of the report interpreting the activities
Native Americans performed at the site. The eighth and final project, in November
2019–September 2020, involved writing all remaining sections of the report;
editing and assembling the draft report; producing the final report; preparing and
submitting the artifacts and records for curation; and preparing and submitting
selected digital records to tDAR.
A Prewitt and Associates archeologist identified 41MS99 during two episodes
of intensive survey in 2013. The first episode included excavation of three backhoe
trenches and five shovel tests. The second episode included reopening the previously
excavated trenches, manually excavating five test units set off the reopened trenches,
217

218

Data Recovery Excavations at 41MS99
and excavating two more shovel tests. Prehistoric materials were found in all the
trenches, all the test units, and six of the seven shovel tests. Based on this work,
the prehistoric component, and in particular the buried Late Archaic component,
was judged to contain important information and thus be eligible for inclusion in
the National Register of Historic Places under Criterion D (36 CFR 60.4; 36 CFR
800.4, 5) and for designation as a State Antiquities Landmark (13 TAC 26.2, 8).
Because avoidance was not feasible, data recovery excavations were recommended.
WORK ACCOMPLISHED
Data recovery fieldwork was done in three phases. The first began with
mechanically removing the upper terrace sediments to an average depth of 40 cm
below the modern surface over an area 22 m east-west by 8–11 m north-south, where
survey efforts had shown cultural materials to be present. Manual excavations
started at that stripped surface. By the end of the first phase, the crew had dug
47.4 m2 (40 m3) in the west half of the project area. The first phase also saw excavation
of three new backhoe trenches and 3 m2 (3.2 m3) of manual units east of the stripped
area to assess the nature of the deposits there.
The findings of the first phase were presented to TxDOT-ENV and the Texas
Historical Commission at an onsite meeting after reaching the targeted 40 m3 of
hand excavation. Many of the prehistoric artifacts and features recovered up to
that point were tentatively interpreted as parts of three isolable components based
largely on the vertical distribution of features. Artifact and feature yields, and in
turn potential data and information yields, varied among the three components.
The uppermost one appeared to have limited information, prompting a decision to
focus continued manual excavations on the two deeper components. This change
in plan necessitated mechanical removal of an additional ca. 30–40 cm of sediment
from previously scraped areas east and west of the existing excavation block. Unit
excavation in these areas then expanded the block north, east, and west, opening
an additional 63.2 m2 and excavating 43.5 m3 in the process. In the end, the hand
excavation block had maximum dimensions of 9.2 m north-south by 14 m east-west
and consisted of 108 excavation units. In addition, 3 isolated units were placed
west of the block. In all, 111 units covering 110.6 m2 and accounting for 83.5 m3 of
sediment were excavated in the mechanically scraped area in the west half of the
project area.
The final phase of fieldwork consisted of the excavation of additional
backhoe trenches east of the excavation block to ensure no human burials were
present, followed by backfilling. The two trenches covered a total area of 85 m2.
Some prehistoric artifacts and faunal bones were collected, but no human remains
or additional archeological features were identified.
RESEARCH DESIGN
The scope of work that guided the excavations covered the fieldwork and
production of a brief fieldwork completion report; it did not address the issue of
a research design to guide analysis of the data recovered. A synopsis of such a
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research design was produced in October 2018. It established the following overall
goals: (1) identify the range of activities performed at the site; (2) determine
to what extent residential mobility and group interaction are reflected in the
archeological remains; (3) gauge how this one site fits within the larger picture of
Native American use of central Texas during the Transitional Archaic period; and
(4) focus inquiry mostly on assemblage-level data from the Transitional Archaic
component. Topics to be addressed included further definition of analysis units and
chronology; feature construction and use; tool production, use, maintenance, and
discard; food acquisition and processing; acquisition and use of other materials;
and intersite comparisons.
GEOARCHEOLOGY
Site 41MS99 is on Comanche Creek, a perennial tributary of the Llano
River. Comanche Creek heads about 11 km north of the site, along the south-facing
slopes of the Mason Mountains, a narrow ridge of lower Cretaceous sandstones and
limestones that is the divide between the Llano and San Saba river basins. Late
Quaternary alluvial deposits in the form of terraces and a floodplain are present
along the channels of Comanche Creek and its tributaries, particularly the lower
reaches of these channels. Site 41MS99 is situated on an alluvial terrace that stands
about 4 m above the Comanche Creek channel. From the steep, nearly vertical cut
bank eastward to the low-gradient footslope of the valley wall, the terrace surface at
the site is ca. 100–120 m wide. The terrace surface gently dips eastward, dropping
nearly a meter from the channel and terrace edge to its interface with the footslope
of the valley wall.
Geotechnical boring data indicate that nearly 9 m of Holocene (and late
Pleistocene?) sandy and gravelly alluvium rest unconformably on bedrock below
the terrace surface at 41MS99. The upper 1.5 m of this alluvium was examined
and described in the excavations. Although the upper terrace sediments clearly
represent an aggradational setting, almost all of the vertical differences observed
in them relate to pedogenesis rather than sediment deposition. The lack of evidence
for discrete depositional units relates to three factors. The first is the sediments
themselves, which are derived from the same source (soils and rocks of the upper
Comanche Creek basin) and deposited by the same mechanism (overbank flooding)
over the last several thousand years without prolonged periods of nondeposition.
The second factor is bioturbation, apparently by small burrowing invertebrate fauna
rather than larger vertebrate fauna such as rodents. This has blurred the already
largely indistinguishable boundaries between packages of sediment. The third factor
is pedogenic alteration of the sediments, which has masked stratigraphic boundaries.
Based on its very abrupt to abrupt lower boundary, it is clear that the
18–30-cm-thick surface zone, which is a mix of recent alluvium and artificial fill,
represents the only discrete sediment package in the upper terrace. Below this
is ca. 125 cm of alluvium that contains the remains of multiple Native American
occupations, particularly in its lower part. These sediments began accumulating
by at least 2,300 years ago.
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CULTURAL FEATURES
Thirty-two cultural features were identified during the investigations.
Feature 1 was found during survey and later re-exposed during data recovery
excavations. Thirty additional features were found within the mechanically scraped
area in the west half of the project area. The only outlier, Feature 18, was found in
a trench in the east part of the project area. Twenty-seven features are prehistoric,
and 5 are late historic/modern. Most of the prehistoric features are basin-shaped
hearths or earth ovens (n = 14), flat hearths (n = 6), and burned rock concentrations
and discard piles (n = 5). The other prehistoric features are a possible activity area
and a rockless basin. The five late historic/modern features consist of postholes, a
refuse deposit, and subsurface utility alignments.
LITHIC ARTIFACTS
The assemblage of stone artifacts recovered consists of the following: 27
cores, 9,633 pieces of debitage, 44 flake tools, 32 unifacial tools, 2 bifacial drills, 10
bifacial knives, 50 other bifaces, 43 dart points, 4 arrow points, 1 flaked chopper,
1 cobble tool, 10 anvils, 3 pitted stones, 3 abrading stones, 7 grinding slabs, 14
metates, 15 manos, 2 manos/pestles, 1 mano/pitted stone, 8 manos/hammerstones,
26 hammerstones, 25 indeterminate ground stone tool fragments, and 8 possible
pigment sources. The raw materials represented are a mix of cherts and sedimentary,
igneous, and metamorphic rock types characteristic of the central Texas mineral
region and the Llano Uplift environs. These materials were most likely procured
from areas in Mason and Kimble Counties that include Cretaceous-age Fort Terrett
Limestone, Pennsylvanian-age Marble Falls Limestone, and secondary gravel bar
and bed load deposits from Comanche Creek and the Llano River.
The cores reflect mostly freehand hard-hammer percussion but also bipolar
percussion and indicate onsite production of blanks for flake tools. The sample of
analyzed debitage consists mostly of small decorticate flakes associated with tool
maintenance, tool repair, and late-stage finishing of bifacial tool blanks brought to
the site as partially finished items. Twenty-nine of the 43 dart points are complete
or recognizable enough to be associated with the following established types:
Castroville, Darl, Edgewood, Ensor, Fairland, Frio, Marcos, Martindale, Montell,
Palmillas, and Tortugas, with Frio and Ensor being most numerous. Three of the
4 arrow points can be typed as Sabinal and Perdiz.
Analysis of the chipped stone tools included developing a functional typology
based on tool edges, since some tools have multiple modified sections and could have
been used in various ways. This is especially the case among the utilized flakes and
unifaces and to a lesser extent the bifaces. This analysis identified 216 edges on
187 individual tools, leading to delineation of 17 distinct tool types. Most common
are 4 kinds of scrapers, 2 kinds of projectile points, and 3 kinds of knives, reflecting
the importance of tools associated with game procurement and processing tasks
involving cutting and scraping. Also abundant are items that were discarded or lost
before they reached functional tool form (i.e., preforms) and broken utilized flakes
and bifaces that were in the process of being recycled as raw materials.

Chapter 12: Summary and Conclusions
Similarly, some of the ground and battered stones were used for more than a
single purpose. The 122 tools have a total of 147 modified surfaces or edges. Beyond
the combination uses evident from the mano/pestle, mano/pitted stone, and mano/
hammerstone category names, combinations include anvil/hammerstone, pitted/
abrading stone, hammerstone/anvil, and hammerstone/mano (primary use listed
first). Hammerstone and mano uses predominate, followed by metate and anvil.
FAUNAL REMAINS
The excavations yielded 3,740 animal bones weighing 12,481.64 g, not
counting small unanalyzed ones from flotation and sediment samples. The vast
majority are from Analysis Unit 2 and thus relate to the Transitional Archaic
component, but the total sample contains some bones relating to historic or modern
use of the site. The most-conspicuous indicators that some of the collection from the
upper levels relates to historic or modern use are two saw-cut bones.
Identified taxa are bison, white-tailed deer, pronghorn, wolf, striped skunk,
black bear, jackrabbit, cottontail rabbit, rock squirrel, pocket gopher, cotton rat,
armadillo, turkey, king snake, and soft-shelled turtle. Bones not identified to specific
taxa (i.e., the vast majority) represent artiodactyls (probably mostly or entirely
deer), mammals of various sizes (probably mostly bison and deer), birds of various
sizes, nonpoisonous snake, turtles, and fish. Bison and likely bison (Bovinae and
very large mammal) account for 18 percent of the total assemblage (both identified
and not) by number and 84 percent by weight, while the figures for white-tailed
deer and likely deer (unidentified Artiodactyla and large mammal) are 35 and 12
percent. These were the main prey species. Also fairly numerous (6 percent by
number) are bones of birds of various sizes, but mainly large and very large ones.
Fish, turtles, snakes, rabbits, canids, carnivores, pronghorn, and rodents occur in
very low numbers. A single wolf tooth and a single black bear phalange may have
been collected elsewhere and returned to the site. Six bones appear to have been
shaped. The two most distinctive ones are an awl and a bird bone with an intact
end that appears to have been cut, perhaps to form a bead.
The assemblage contains many small bone fragments but also appreciable
numbers that do not appear to reflect much processing. The analysts suggested that
some breakage could reflect processing for rendering of bone grease and particularly
splitting of large mammal long bones for marrow extraction, in addition to natural
fracturing because of weathering and trampling. The relative importance of these
breakage factors remains unknown, however, since the kind of detailed analysis
needed to determine that was not part of the work scoped for the project. Most
likely, all three played some role.
Other faunal remains recovered consist of mussel and snail shells. Both are
so scarce that it is doubtful that they represent food remains, though. There are
just 26 mussel fragments, 13 of which came from Level 2 in one unit and certainly
are a historic or modern introduction. The 39 snail shells and fragments are mostly
from the lower deposits and thus of prehistoric age, but they are not sufficiently
numerous or concentrated to suggest intentional exploitation.
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MACROBOTANICAL REMAINS
Charcoal samples from 9 proveniences and 21 flotation samples from 20
features were submitted for identification and analysis. Despite the large volume
of sediment processed by flotation (294.5 cubic decimeters), only sparse botanical
remains were recovered. Taxa represented in the wood charcoal samples are plateau
live oak, unspecifiable hardwood, unspecifiable oak, hickory/pecan, and juniper,
in decreasing order of abundance. The remains from the flotation samples are
overwhelmingly wood charcoal, with 2 pieces of charred acorn shell (<0.01 g) and 2
Chenopodium seeds (<0.01 g) also present. Most of the wood charcoal is plateau live
oak. Much less frequent are other species of oak, acacia/mesquite, and hackberry/elm.
The abundance of oak reflects its abundance in the area and utility as a fuel wood.
CERAMIC SHERD
A single prehistoric ceramic sherd was recovered. It is small and has eroded
surfaces and thus is not very distinctive. It could be a sherd of Jornada Mogollon
brownware from the west and relate to one of the ephemeral Late Prehistoric period
occupations.
PREHISTORIC ORNAMENT OR HISTORIC COLLAR STUD
One unusual artifact cannot be identified with certainty. It is small,
nearly complete, barbell-shaped shell (possibly fossilized) item. Both ends and the
connecting bar appear to have been shaped. It was interpreted initially as a piece
of body ornamentation like a lip or ear plug. Alternatively, it strongly resembles
a historic collar stud or cuff link and could be intrusive from the historic deposits
in the upper part of the terrace. The fact that no similar artifacts have been
found in Transitional Archaic contexts at other central Texas sites supports this
interpretation.
MUD DAUBER NEST
A single burned mud dauber nest fragment was recovered. In natural
settings, mud daubers place their nests in hollow trees or under cliff overhangs.
The fragment from 41MS99 is too small to retain impressions indicating what it
may have been constructed on, but one possibility is that is was attached to a piece
of wood collected for fuel and subsequently burned, firing the nest and causing it
to be preserved.
HISTORIC AND MODERN ARTIFACTS
There are 230 items (not counting the possible collar stud noted above) that
relate to use of the site in historic and modern times. Many appear to be recent
enough to have resulted from use of the VFW Hall just north of the excavation block.
Some clearly are older, however, and appear to relate to some earlier undocumented
domestic use. Eighty-five percent of those from the manual excavations came from
the upper 50 cm. Most common (n = 110) are pieces of container glass and metal
items (n = 90). The remainder of the collection consists of ceramic sherds, flat glass
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sherds perhaps from window panes, glass marbles, shell button fragments, a thick
piece of possible automobile glass, a piece of an asphalt shingle, a piece of concrete, a
plastic toothbrush fragment, a piece of black plastic pipe, and a plastic pipe primer/
cement applicator.
ANALYSIS UNITS AND CHRONOLOGY
The vertical distributions of the cultural features and the various artifact
types, faunal bones, and burned rocks indicate that the excavations can be most
productively separated into two analytical units—Analysis Units 1 and 2—that
encompass the upper and lower parts of the site. Analysis Unit 1 consists of the
materials from Levels 1–5 (99.60–99.10 m) and represents a series of brief, ephemeral
Late Prehistoric and terminal Archaic occupations. The top 30 cm of the unit consists
primarily of disturbed Late Prehistoric I and II archeological deposits mixed with
Transitional Archaic artifacts, late historic artifacts, and modern trash. Feature 7,
the only prehistoric feature thought to have originated from a surface in the upper
30 cm of this unit, yielded a radiocarbon date with calibrated two-sigma intervals
of A.D. 1315–1355 and 1390–1435. The bottom ca. 20 cm of the unit encompasses
terminal Archaic and possibly Late Prehistoric deposits. Feature 5, a well-preserved
basin-shaped hearth/earth oven at the base of Analysis Unit 1, yielded a radiocarbon
date with a two-sigma range of A.D. 410–540, which falls in the latter half of the
Transitional Archaic period. Three other features also appear to have originated
on surfaces in the lower portion of the unit. Diagnostic projectile point types in
Analysis Unit 1 consist of Late Prehistoric I and II arrow points (Sabinal and Perdiz)
and Transitional Archaic dart points (Edgewood, Fairland, and Frio). A reworked
earlier Archaic dart point typed as Martindale also was recovered. The archeological
deposits in Analysis Unit 1 are characterized by low artifact and especially faunal
bone densities, minimal burned rock weights, only a handful of prehistoric features,
and high densities of historic/modern artifacts.
Analysis Unit 2 encompasses archeological deposits derived from a series
of repeated occupations during a period of intensive use mostly in the first half of
the Transitional Archaic period. It includes Levels 6–12 (99.10–98.40 m) in the
lower half of the excavation block. Twenty-one prehistoric features were identified
at various levels in the unit, and the archeological deposits that compose this unit
contained 78–84 percent of the chipped stone, battered/ground stone, and vertebrate
faunal assemblages recovered in the excavations, along with 87 percent of the
burned rock weight. Forty radiocarbon dates were obtained from bones and charred
botanical samples associated with Analysis Unit 2. The conventional radiocarbon
ages range from 1310 to 4120 B.P. and thus represent a broad span, but it is clear
that a subset of these dates with a much narrower span provides the best estimate
for the temporal parameters for the unit. Specifically, 31 dates fall within a 665-year
span, with two-sigma ranges extending from 535 b.c. to a.d. 130, and excluding
the two earliest and the single latest dates reduces this range by 200 years to
405 b.c.–a.d. 60. This appears to be the main span for Analysis Unit 2. Other than
a single intrusive Sabinal arrow point fragment and a small number of probably
earlier dart points (typed as Marcos and Tortugas), most of the identifiable projectile
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points are Transitional Archaic dart point styles that are generally consistent with
the radiocarbon evidence (Darl, Edgewood, Ensor, and Frio). The unit also yielded a
single prehistoric ceramic sherd from its uppermost part that probably is intrusive
from the overlying Late Prehistoric deposits. All classes of prehistoric materials
occur in higher densities below Level 5 than above it.
IDENTIFYING THE RANGE OF ACTIVITIES
Analysis to address the range of activities and behaviors that occurred at
41MS99 dealt with Analysis Unit 2 only, since Analysis Unit 1 was judged to have
a low capacity to contribute important information.
Feature Construction, Use, and Function
Analysis Unit 2 contains 22 prehistoric cultural features. Features containing
burned rocks and reflecting cooking or heating functions are most common by far
(n = 20). These are classified as basin-shaped hearths or earth ovens (n = 11), flat
hearths (n = 5), and burned rock concentrations (n = 2) and discard piles (n = 2). The
other feature categories are an activity area (Feature 31) and a basin containing no
rocks (Feature 9). The basin-shaped hearths/earth ovens are interpreted as such
because the geometries of the burned rock concentrations that define them indicate
pit-like shapes even though pits with distinct fills are not evident or, more rarely,
because they have burned rocks associated with definable pits. The pits appear to
have been shallow, mostly in the range of 10–20 cm, although pit margins were
not sufficiently well preserved to allow confident reconstruction of pit sizes in all
cases. Burned rock densities are generally high. None of these features contained
identifiable ash, and only 2 had evidence of in situ burning in the form of carbon
staining or patches of oxidized sediment on the pit margins or beneath basal rocks.
These characteristics could indicate that these features were not used intensively or
repeatedly. The apparent shallowness of the pits might argue that they functioned
more as open hearths than ovens, since the removed pit fill might not have been
sufficient to cover an oven. All are consistent in terms of size and the quantity of
burned rocks with what typically are considered family-sized ovens. None is large
enough to be interpreted as a communal feature.
The five flat hearths are interpreted as such because the geometries of the
burned rock concentrations that define them show little to no indications of pit-like
shapes and parts of them have arrangements of rocks, sometimes broken in situ
and with possible evidence of in situ burning, that appear intentional. Three are
essentially single layers of rocks, and two have multiple overlapping rocks. Burned
rock densities are lower than in the basin hearths/earth ovens, but they are similar
in that none contained ash, evidence of in situ burning was present in only some,
and plant remains were very scarce. As above, this could indicate that these features
were not used intensively or repeatedly, with the possible exception of one.
The four features classed as burned rock concentrations and burned rock
discard piles likely are related to the deconstruction and maintenance of the
other thermal features, or perhaps stockpiling of rocks for anticipated future use
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or cull piles from material selection. Because of this and the fact that they have
been removed from their loci of original use, they do not say much about activities
performed at the site. Of the two Analysis Unit 2 features that are not hearths or
ovens, one is a rockless basin that may or may not be cultural. It could be an animal
burrow or other natural feature or a pit of unknown function. The second was
interpreted during excavation as a broad activity area that was a locus of animal
processing and tool maintenance activities related to some of the larger deer and
bison-sized mammal remains.
Tool Production, Use, Maintenance, and Discard
Ground and battered stones represent an important portion of the overall tool
assemblage. Many are fragmentary, but the frequencies of manos, metates, anvils,
and grinding slabs indicate that processing of procured plant and animal resources
was a significant activity at the site. Anvils, hammerstones, and pitted stones are
also probably associated with the processing of such materials, as well as with stone
tool manufacture. The abundance of projectile points, knives, and various unifaces
indicates that hunting and processing the results of the hunt figured prominently
in activities performed there. The numerous flake tools may relate to processing of
butchered animals or any number of other activities. Unifaces, bifacial and flake
knives, and flake tools were employed in second- and third-stage butchering of
bison and deer carcass parts and the complete butchery and processing of smaller
mammals, birds, and reptiles. The hides of both bison and deer/pronghorn likely
were brought back to camp for finishing as well.
The chipped stone tool assemblage represents an amalgam of onsite
manufacture, use, and discard of formal tools such as dart points, bifacial and
flake knives, unifaces, and other flaked tools. Cores and biface fragments and
manufacturing failures indicate tool production, as do damaged and worn projectile
points, knives, and other implements with evidence of maintenance and repair. The
artifacts indicate that virtually all stages of stone tool manufacture were performed
there, but early reduction/manufacture is decidedly under represented. Most earlystage reduction and tool manufacture were conducted elsewhere. The dearth of dart
point preforms indicates that most hunting gear was brought to the site in finished
or nearly finished form and discarded or replaced at the site.
Chert is the overwhelming material represented in the chipped stone
assemblage, with the vast majority being Cretaceous-age chert from primary and
secondary geological contexts. A smaller proportion is of Pennsylvanian age. Minor
proportions of the chipped lithic assemblage consist of microcrystalline vein quartz
and macrocrystalline quartz. Minor amounts of chert and vein quartz were likely
procured from bed load and Quaternary gravel deposits associated with Comanche
Creek at or near the site, but much of the procurement of knappable stone occurred
away from the site, although specific sources and hence distances are unknown.
The ground and battered stone tools are of igneous, metamorphic, and sedimentary
rock types likely procured from primary and secondary source areas in the vicinity
of 41MS99.
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Food Acquisition and Processing
Vertebrate faunal remains from Analysis Unit 2 number 3,000 bones
weighing almost 11 kg. Bison and likely bison account for 19 percent of the total
assemblage by number and 86 percent by weight, while the figures for white-tailed
deer and likely deer are 34 and 10 percent. Clearly, bison and deer were the main
animals hunted. Also comparatively numerous are bones of birds of all sizes,
but mainly large and very large ones. Fish, turtles, rabbits, canids, carnivores,
pronghorn, and rodents are represented minimally. Also represented minimally
are mussel shells. The turtle elements are almost exclusively carapace fragments,
which may indicate that turtle shells were used as containers or vessels after the
animals were processed for meat.
Most of the animals likely were obtained locally, either from the Llano River
and Comanche Creek valleys or the surrounding uplands, but elements for the two
key taxa (bison/Bovinae and deer/Artiodactyla) suggest that most initial processing
occurred elsewhere and that specific cuts were most often brought back to 41MS99.
For both, elements from the legs are especially common compared to what occurs
naturally, suggesting those meat packets were especially favored. The assemblage
contains both highly fragmented bones and bones that were minimally processed,
leading the analysts to conclude that much of the fragmentation is due to long-term
exposure on the surface and trampling from human foot traffic. But they also suggest
that some of the breakage could reflect processing for rendering of bone grease and
particularly splitting of large mammal long bones for marrow extraction.
Plant food resources are very sparse, consisting only of two carbonized acorn
nutshell fragments. Poor preservation may be a factor in the near absence of plant
food remains, although the fact that other organic materials (i.e., animal bones)
are well preserved could argue otherwise. In any case, these meager remains do
not inform us much about the perishable food choices made by the people who lived
at the site.
Procurement of Other Resources
Acquiring firewood for cooking, warmth, light, drying meat, parching acorns,
pretreating bison and deer long bones before breaking them to retrieve marrow,
and treating some raw materials for making chipped stone tools would have been
a daily task at the site. Although occurring in very low densities, the wood charcoal
recovered from Analysis Unit 2 contexts is consistent with taxa that could have
been procured locally. Plateau live oak is most common, with a few pieces of white
group oak, hackberry/elm, and acacia/mesquite represented. The predominance of
oak reflects the abundance of oak species in the environment surrounding 41MS99.
The presence of hackberry/elm is not surprising given the creekside setting of the
site, and acacia/mesquite is common in the Llano Uplift area today in the form of
honey mesquite.
Limestone, an occasional constituent in thermal features at the site, is
available in and likely was obtained from the bed of adjacent Comanche Creek and
terrace deposits along the stream channel. The primary contributor of limestone to
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Comanche Creek is the Cretaceous-age Fort Terrett limestone, which crops out to
the north on the divide between the Llano and San Saba River basins. Sandstone
and igneous and metamorphic rocks from which the ground and battered stone tools
were made and that make up most of the rocks in the thermal features occur within
Pre-Cambrian, Cambrian, and later Paleozoic formations that comprise much of the
Llano Uplift region. These rocks likely were procured from sources near the site, if
not from the bed of Comanche Creek itself.
The chipped stone assemblage is overwhelmingly of Cretaceous- and
Pennsylvanian-age cherts. The Cretaceous cherts could have come from the Fort
Terrett Limestone formation, which crops out 7–8 km north of the site, or from
Comanche Creek and its terraces, or they could have originated from a variety of
other geological sources in central Texas. The Pennsylvanian cherts most likely
are from the Marble Falls Limestone and associated strata, the closest outcrops of
which are about 6 km southwest of the site. Two minor materials represented in the
chipped stone assemblage are vein quartz and macrocrystalline quartz. The former
is present in the bed load of Comanche Creek and probably was obtained there. The
latter was acquired from different sources than the other raw materials, probably
directly from localized source areas within the Llano Uplift. Possible source areas
nearby are 3.5–4.5 km northwest, 4.5–7.5 km north, and 8–10 km west of the site.
SPATIAL DISTRIBUTIONS
A subjective impression formed as the site was being excavated was that
the bulk of the archeological remains were deposited as debris in activity areas
situated near thermal features. One concentration of battered and abraded stone
artifacts, chipped stone artifacts, large faunal elements, and a discrete area of
stained sediment exposed across a 2.5x2.0-m area seemed to so obviously represent
an activity area related to bone processing that it was recorded as Feature 31.
Statistical examination of the distributions of flaked stone debitage, flaked stone
tools, ground stone tools, hammerstones, faunal remains, and features in Analysis
Unit 2 using a multiresponse permutation procedure, network analysis, and spatial
autocorrelation analysis failed to find significant patterning that would support the
field interpretations.
INTERSITE COMPARISONS
The general picture of the Late Archaic period is that it was a time of
intensification in resource use, extension of regional interaction spheres, increased
population density and reduced group mobility, and greater territorial development
and emphasis on defense as evidenced in part by creation of cemeteries. Toward the
end of the Late Archaic, i.e., the Transitional Archaic period, subsistence patterns
became more generalized, emphasis on territoriality and defense decreased, lithic
assemblages became more generalized, and participation in regional interaction
spheres decreased. Comparison of 41MS99 and seven other excavated Transitional
Archaic sites in central Texas broadly supports this traditional view. Several of the
analyzed sites have multiple analytical units that are included because of overlaps
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in radiocarbon ages or similarities in projectile point forms for a total of 14 distinct
components in addition to Analysis Unit 2 at 41MS99.
Site 41MS99 is not much different than the other sites in terms of the kinds
of features present, with this high degree of similarity suggesting that activities were
organized similarly at most of them, all of which were interpreted as residential
camps by the excavators. Most features reflect use of rocks in thermal facilities,
most of which are flat or basin-shaped hearths. Most appear to have been either
simple surface hearths or shallow basin hearths that functioned to provide light and
heat, and, in some cases, serve as simple ovens. These features tend to have limited
amounts of rocks in them and differ dramatically from the burned rock middens
and large rock-lined earth ovens that characterized earlier parts of the Archaic
period and part of the Late Prehistoric period. The scarcity of burned rock middens
relates to site function and group mobility patterns that emphasized short-term
occupations and residential mobility as opposed to logistical mobility. Construction
of most thermal features involved a low investment of time and labor, and it appears
the occupants at the sites did not anticipate frequent reuse or intensive regular use.
Ground and battered stone tools are universally infrequent at sites in the
comparative sample, except 41MS99. The abundance of such tools at 41MS99
suggests they were a significant part of the functional assemblage, but interpreting
that pattern is complicated by the fact that many broken manos and metates were
reused as heating elements in thermal features, and the presence of bipolar cores
and flakes at 41MS99 indicates that some portion of the ground and battered stone
tools were related to core reduction and stone tool manufacture. However, the large
anvil stones and slabs found at 41MS99 could have been used to break up long bones
of both deer and bison, which are abundant at the site. The presence of ground and
battered stone tools in some of the other assemblages also could relate to processing
of deer and bison elements as a subsistence practice.
A notable aspect of the chipped stone assemblages is the large variability in
the frequencies of modified flake tools, some of which can be explained by differences
in the techniques and degree of detail in the way the analyses were conducted.
Nonetheless, it is clear that expedient tools were an important constituent of the
lithic technology, at least at some locations. Otherwise, the chipped stone tool types
in most assemblages are similar, consisting of projectile points, bifacial knives, other
bifaces, and unifaces of various types. For most sites, it is not possible to address
how much projectile point manufacture occurred there, but for 41MS99, the dearth
of projectile point preforms is due to the fact that the vast majority of the points
were made and used elsewhere but discarded at the site. Tool types like gravers/
burins and drills/perforators do not appear to have been significant components of
the lithic technology at any site. Hafted chopping or cutting tools like adzes, celts,
or axes and heavier core tools like choppers or butted bifaces are present in low
numbers at some sites, and their presence is likely related to firewood procurement
or other activities requiring heavy mass tools, such as dismembering deer or bison.
Variability in the percentages of projectile points and uniface scrapers indicates that
activities related to hunting and hide processing varied in importance from place
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to place. Also notable is variability in the amount of debitage and cores, indicating
that the amount and intensity of lithic reduction varied between sites.
The dart point types are what would be expected in assemblages during
the end of the Late Archaic period, with the Ensor style most frequent, followed
by Frio, Godley, Darl, and Fairland. Most components also have small numbers of
earlier dart point styles. Their presence indicates some degree of deposit mixing
or procurement and reuse of earlier points. The latter is clearly indicated by the
presence of earlier points reworked into other tool forms in at least two assemblages.
Bone and shell tools and ornaments are uniformly scarce, indicating such
items were not critical to most activities performed at the sites. This is in stark
contrast to earlier Late Archaic sites and Late Prehistoric Toyah phase sites
where shell and bone tools and ornaments are common. Where they are present,
awls and cut or drilled shells are most frequent. Also absent are artifacts or tools
manufactured of marine shells, which also contrasts with earlier Late Archaic and
later Toyah phase assemblages and probably reflects retraction of extra-regional
interaction spheres.
Faunal remains were recovered from all of the sites, but assemblage size and
reporting vary considerably, with collections large enough for confident interpretation
from only six components at four sites. All six have abundant bones identified as deer
or likely to be deer, and procurement and processing of deer clearly was important at
all sites. Bison is scarce everywhere except 41MS99. At most sites, bison procurement
appears to have been opportunistic and episodic, targeting isolated individuals or
very small groups. There was a much greater emphasis on taking bison at 41MS99.
The general scarcity of bison is consistent with recent studies indicating that bison
declined in abundance throughout the Late Archaic period, but the prominent
presence at 41MS99 argues that viable populations remained in at least part of the
region, or returned occasionally. Pronghorn is represented only occasionally and was
not important to the diet anywhere. Bones of small and medium-sized mammals
are ubiquitous but common only in a couple of components. Turtle and tortoise also
have variable representation, but interpreting the numbers is hard because most
of the turtle remains are shell fragments. Bird bones are common only at 41MS99
and very rare elsewhere. Fish bones are not common anywhere, with the only two
places where they have even modest representation being in riverside settings.
Procurement of freshwater mussels varied substantially, with the three sites where
they are abundant situated along or within the floodplains of rivers with sufficient
depth and flow to sustain freshwater mussel populations. In the right place and
time, Transitional Archaic peoples actively gathered shellfish and consumed them.
None of the sites are very enlightening about the use of plant foods. Analysis
Unit 2 at 41MS99 yielded just two acorn nutshell fragments, and remains found
elsewhere consist only of small numbers of geophytes or bulbs and hickory, pecan,
walnut, and acorn nutshells. Poor preservation certainly plays a role in limiting
what these remains can tell us about the plant foods consumed.
Most reports on excavations at other Transitional Archaic sites do not
address the procurement of other resources (e.g., firewood and raw materials
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for production of tools and construction of thermal features). However, what can
be gleaned from these reports is generally similar from site to site. Most of the
wood charcoal appears to represent locally available species, with most firewood
collected near the sites. Rocks used in the construction of thermal features were
available locally at all sites and hence presented no procurement challenges, and
the same can be said for materials needed for the manufacture of chipped and
ground stone tools. At 41MS99, most material used to make chipped stone tools
came from Cretaceous and Pennsylvanian limestone formations to the north, west,
and southwest. Some were available locally in the bedload and Quaternary gravel
deposits along Comanche Creek, but much of the chert used to manufacture projectile
points, bifaces, and other tools was brought to the site in the form of unfinished
bifaces or bifacial cores. All the materials are available regionally, however, and
thus transport distances were not great.
Although ultimately not supported by statistical analysis, a subjective
impression formed as the site was being excavated was that the bulk of the
archeological remains were deposited as debris in activity areas situated near
thermal features, consistent with the traditional hearth-centered household area
camp model. The same basic picture of site structure applies to all of the compared
Transitional Archaic components. The occupations at these sites did not emphasize
curation, caching, or storage, and the short-term nature of the use episodes is further
evidenced by the absence of substantial evidence for systematic refuse disposal that
is commonly associated with sites occupied for longer periods of time.
RE-EVALUATION OF THE RESEARCH DESIGN
Section 2.7 of Contract No. 579XXSA003, under which this report was
produced, stipulates the following: “For data recovery projects, the Technical
Expert shall include a section that re-evaluates the research design that guided the
fieldwork and the laboratory analyses, considering the results from all technical
studies and analyses done for the report. For addressing the research questions,
this evaluation must identify any shortcomings of the site’s integrity. To the extent
that they can be identified based on the prior background research conducted for the
project, this evaluation must explicitly identify other sites that contain comparable
data for addressing those research questions for which the site contained sufficient
data and integrity.” Chapter 11 achieves the last objective. The paragraphs below
address the others.
The schedule for construction of the bridge across Comanche Creek did not
allow time to prepare a research design between intensive survey and data recovery.
In the end, there were no negative effects from this. The data recovery block was
placed in a part of the site shown by the two episodes of survey work to be productive,
and its placement was constrained by the right of way limits. In short, the block
was placed where it logically had to be, and its size was based on consideration of
how large an area could be excavated in a reasonable amount of time. Particularly
important to the success of the excavations was the phased approach used, which
allowed the results of the first phase to guide what was done in the second phase,
i.e., focusing on the most-productive Transitional Archaic component. The best
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approach to data recovery, and its parameters, were evident to all parties involved
(TxDOT-ENV, Prewitt and Associates, and the Texas Historical Commission), even
absent a research design.
A more unusual aspect of this project is that a full research design was never
prepared. The initial studies done after completion of fieldwork focused on things
relevant to defining analysis units and assessing their integrity, including faunal
and botanical analyses preparatory to submitting dating samples, multiple rounds of
radiocarbon dating, analyses of sediment samples and preparation of the chapter on
the geoarcheology of the site, and preliminary minimum analytical nodule analysis
for some of the chipped stone artifacts, along with preparation of descriptive writeups of the work accomplished, methods used, and feature descriptions. None of these
tasks required a research design to be in place. A research design synopsis was
not prepared until October 2018 as part of planning for completion of the project.
A synopsis, rather than a fleshed-out version, was considered appropriate in the
interest of moving the project forward quickly and because the basic approach to
the work remaining to be done closely paralleled that completed recently by Prewitt
and Associates under a more-detailed design for the Jayroe site (41HM51).
The research design synopsis concluded with a list of five things that stood
out about 41MS99, i.e., things that appeared to make the site special and that might
make it particularly informative. The first was the prominence of bison in the faunal
assemblage, which is unusual in Transitional Archaic sites and suggested differences
in resource exploitation and site type. The intersite comparisons in Chapter 11
confirm that 41MS99 is unusual in this respect, indicating that populations of bison
remained very late in the Archaic period in parts of central Texas, or returned
occasionally. This apparently was not common, however. There is no indication
that 41MS99 represents a different type of site, just one where processing of bison
was comparatively important.
The second unusual thing was the presence of a possible stone ear spool,
which could have implications for mobility and interaction. In retrospect, the
potential importance of this item was overemphasized. This artifact could be a
Native American ornament such as a lip or ear plug (but not an ear spool), but
it also could be an historic item translocated down into the Transitional Archaic
deposits from above and not relate to Native American use of the site at all. Even
if the former is the case, a single exotic item would not be very informative about
mobility, trade, or interaction.
Third, the scarcity (but not absence) of possible pigment stones was
considered unusual, perhaps indicating that some activities often performed in
central Texas camp sites were missing at 41MS99. Tabulation of artifacts from
the eight sites used in the Chapter 11 comparative study revealed that pigment
stones are not common in Transitional Archaic camp sites in general, however. Site
41MS99 is not unusual in this respect.
Fourth, it was suggested that Feature 31 could be an example of an unusually
obvious activity area not typically preserved at other sites, and thus particularly
informative about site structure. Interpretation of the feature in this way began
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as it was being excavated and carried through to observations made as Chapter
5 was being written. Ultimately, however, statistical analysis did not support the
field interpretation and failed to find significant spatial patterning ascribable to
activity areas (see Chapter 10).
Fifth, because the radiocarbon dates from faunal remains represent a shorter
span of time than the total of all dates, it was suggested that the function of the
site may have changed over time during the Transitional Archaic period. Careful
consideration of the radiocarbon evidence (see Chapter 8) does not support this
interpretation, however. The fact that some of the dates on charcoal are older than
the bone dates appears to be a function of dating old charcoal and the absence of
charcoal samples from contexts associated with in situ feature-related burning.
The differences are a sampling issue, not a reflection of changes in site function.
A consistent theme throughout the analysis and reporting of the excavations
was gaining clarity about the integrity of the site. As noted above, initial analyses
focused on this issue, and TxDOT’s Scott Pletka contributed a chapter and an
appendix to the report (and had Prewitt and Associates do the initial minimum
analytical nodule study) specifically because of his interest in understanding
contextual integrity. During fieldwork, the excavators concluded that some of the
remains had high integrity, because some exhibited spatial relationships that made
sense behaviorally (particularly in the case of Feature 31). This was not universally
the case, however, and it proved hard to follow out concentrations of materials
laterally to see living surfaces. This carried through to the analysis phase. Despite
some effort devoted to trying to define multiple analysis units within the Transitional
Archaic deposits through study of the horizontal and vertical distributions of
features and artifacts, no coherent units more discrete than Analysis Unit 2 could be
discerned. This is why spatial distributions do not play much a role in interpreting
behaviors at the site and why the interpretations overall are at the assemblage level.
The substantial TxDOT involvement in this project had both benefits and
drawbacks (from the perspective of Prewitt and Associates personnel, of course). It
is always good to pay close attention to site integrity, and TxDOT’s skepticism in
this case resulted in a large body of evidence on the subject (even if not providing
all the answers). Particularly useful is the large number of radiocarbon dates on
carefully selected samples. The Bayesian analysis of a subset of the dates added
rigor and resulted in interpretations consistent with Prewitt and Associates’ lessrigorous study of the full data set. Another important contribution is the statistical
spatial analysis, which added rigor to study of site structure. The conflict between
the results of that study (i.e., no significant spatial patterning that could be related
to human activities) and field interpretations (i.e., at least one concentration of
materials that appeared to represent a bone-processing area) highlights an area
that might have benefited from additional study. From the perspective of the people
who spent so much time uncovering and documenting the archeology at 41MS99,
Pletka’s comments at the end of Chapter 10 about field observations existing “in
a different category of knowledge, one for which confidence intervals cannot be
easily drawn and to which probabilities cannot be readily assigned” are heartening,
leaving open the possibility that additional examination of spatial relationships
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might be enlightening. On the other hand, Analysis Unit 2 certainly does represent
a palimpsest of numerous episodes of use, and it is fair to question how much effort
should be expended trying to unravel it.
One component of the lithic analysis, the effort to identify minimum
analytical nodules, had pros and cons that merit mention. On the positive side, it did
aid in identifying variability in the raw materials used to make tools and associating
the materials with general geologic sources (but not specific source areas). On the
negative side, the minimum analytical nodule analysis was not useful for one of its
main intended purposes, i.e., looking at the spatial distributions of the results of
discrete knapping events and what that might convey about site integrity. It fell
short of this goal because the lithic materials exhibit a great deal of homogeneity,
such that it is impossible to have confidence that many of the minimum nodules
defined analytically represent actual distinct nodules. Some of the MANs with few
members do, but many likely do not.
One down side to how the project worked out is that the analysis and
reporting effort had many starts and stops and stretched over a long span of time.
This caused some lack of continuity in key personnel, with the two people most
familiar with the site and what was found there (co-principal investigator Karl
Kibler and project archeologist Damon Burden) no longer working at Prewitt and
Associates by the time the last three work authorizations were issued. That lack
of continuity increased the chances of errors making their way into data reporting
and may have hurt the end product some, and it certainly made the later stages of
analysis and reporting less efficient.
Site 41MS99 did not contain high-quality information on all the topics
envisioned as the project began and unfolded. In particular, the inability to assign
the remains to discrete episodes of occupation meant that questions related to
site structure could not be addressed well and that other questions had to be
approached using an assemblage representing several hundred years of periodic
use. That limitation notwithstanding, the site makes a significant contribution to
understanding the archeology of Transitional Archaic Native Americans in central
Texas. By itself, 41MS99 is not uniquely revelatory (although the abundance of
bison bones certainly is unusual), but it constitutes an important data point in what
ultimately will be the constellation of data points needed for telling the overall story
of the archeology of those people.
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INTRODUCTION
The senior author, in combination with archaeologists of Raba Kistner
Environmental Inc. (RKEI), performed analysis of the faunal remains recovered by
the staff of Prewitt and Associates, Inc., during data recovery carried out at 41MS99.
Once the draft report was received by RKEI staff, the junior authors reviewed the
manuscript, conducted additional research associated with bone modifications seen
in the collection, and took the digital photographs that are used.
Nearly four thousand (n = 3,910; n = 3,740 from excavations, n = 170 from
flotation) animal bones, weighing 12,481.64 g (minus the ones from flotation), were
analyzed during this project. Table A.1 lists the taxa, common names, counts, and
weights of the skeletal elements found in the collection.
ANALYTICAL METHODS
The bone was transferred to the senior author in late February 2015. It had
been washed, dried, and bagged by provenience. Large bones that had fragmented
during the excavation process were kept together during processing and counted
as a single bone. This practice was continued during the analysis to increase taxa
and element identifications and provide a more-precise measure of the relative
abundance of species in the collection. In addition, other bones that had clearly been
broken during excavation and could be refitted were counted as single bones. The
assemblage was recovered from 114 excavation units (EU), 12 features, 3 backhoe
trenches (BHT), and assorted mechanical scrapes and wall slumps.
Taxonomy is not a static framework in biology. Research in the placement
(and thus the naming) of species in the taxonomic hierarchy is ongoing in many cases.
The authority used for taxonomic nomenclature for this report is the Integrated
Taxonomic Information System (ITIS), an international collaboration of taxonomists
available online (ITIS 2015).
During this analysis, each identifiable specimen was classified to the mostspecific taxon possible using several reference texts (Balkwill and Cumba 1992;
Cohen and Serjeantson 1996; Gilbert 1990; Gilbert et al. 1981; Hillson 1955; Olsen
1960, 1964, 1968; Sobolik and Steele 1996).
Identification was conservative, e. g., bone that was the size of bison was not
identified as bison (Bison bison), unless it could be positively differentiated from
cattle (Bos taurus) and horse (Equus caballos). When identification to a taxonomic
level was not certain, the bone was assigned to the next-highest taxonomic level.
Thus, bone that was clearly bovid, but could not be differentiated between cattle
and bison, was categorized as Bovinae. Bone that could only be identified to class,
such as mammal or bird, was separated by size when possible (i.e., small, medium,
large, and very large).
All bone was weighed, and evidence of heat alteration (charred or calcined)
was noted, as were observations related to the cause of breakage of fragmentary
specimens (i.e., green or postdepositional breaks). Additional data collected from
bone identifiable to at least the order taxonomic level included element and portion
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Table A.1. List of vertebrate faunal taxa with common names, counts, and weights
Taxon
CLASS MAMMALIA
Order Artiodactyla
Antilocapra americana
Bison bison
Bovinae
Odocoileus virginianus
Unidentified Artiodactyla
Order Carnivora
Canis lupus
Canis sp.
Mephitis mephitis
Ursus americanus
Unidentified Carnivora
Order Cingulata
Dasypus novemcinctus
Order Lagomorpha
Lepus californicus
Sylvilagus sp.
Order Rodentia
Otospermophilus sp.
Geomys sp.
Sigmodon hispidus
Unidentified Rodentia
Total Identified Mammals
Mammal, Very Small
Mammal, Small
Mammal, Medium
Mammal, Large
Mammal, Very Large
Mammal
Total Mammals
CLASS AVES
Order Galliformes
Meleagris gallopavo
Total Identified Birds
Aves, Small
Aves, Medium
Aves, Large
Aves, Very Large
Aves
Total Aves
CLASS REPTILIA
Order Squamata
Lampropeltis sp.
Colubridae

Count

Weight
(g)

Pronghorn
American bison
Cow or bison
White-tailed deer
Deer/pronghorn-sized

2
77
70
34
91

5.38
7,258.25
1,527.00
238.41
382.46

Wolf
Dog/coyote/wolf
Striped skunk
Black bear

1
1
1
1
2

2.80
1.87
1.93
13.21
1.35

Nine-banded armadillo

1

0.17

Jackrabbit
Cottontail rabbits

2
5

5.05
2.66

1
12
2
18
321
4
30
42
1,176
528
1,372
3,473

1.32
8.11
0.40
2.75
9,453.12
0.59
6.40
24.09
888.88
1,732.07
283.67
12,388.82

1
1
6
24
134
39
5
209

7.97
7.97
0.64
4.84
46.48
15.27
0.53
75.73

1
1

0.25
0.12

Common Name

Rock squirrels
Pocket gophers
Cotton rat

Rat/bat-sized
Rabbit-sized
Dog-sized
Deer-sized
Bison-sized
Size indeterminate

Turkey
Robin-sized
Dove-sized
Duck-sized
Turkey-sized
Size indeterminate

King snakes
Nonpoisonous snakes
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Table A.1, continued
Taxon
Order Testudines
Trionyx sp.
Emydidae
Unidentified Testudines
Total Reptilia
CLASS ACTINOPTERYGII
Osteichthyes
UNIDENTIFIED CLASS
Vertebrata
Overall Total

Count

Weight
(g)

Soft-shelled turtles
Sliders, box turtles

1
5
48
56

0.56
1.85
13.57
16.35

Unidentified bony fish

1

0.01

1
3,740

0.73
12,481.64

Common Name

Unidentified vertebrate

Note: Excludes 170 bone fragments from flotation samples.

of element, side, evidence of juvenile characteristics, and cultural modifications such
as chops and cuts, as well as postdepositional alterations such as acid etching and
the presence of gnaw marks.
Data recovered from the analysis was entered into a Microsoft Excel®
spreadsheet, and a line-by-line comparison of the data notes and the spreadsheet
was carried out for quality control. Bone was bagged by taxa and then by lot in
4-mil-thick polyethylene bags. Acid-free paper tags listing lot number, provenience,
taxon, count, and weight were placed in each bag inside another bag to prevent
contact with the faunal material.
Some of the bone was encrusted, in some cases heavily encrusted, with soil
cemented to the bone with caliche. No attempt to remove this encrustation was made.
Many fragments retain extensive modifications due to postdepositional
agents such as root etching and rodent gnawing or human action (butchering and
possible tool manufacture). To correctly identify the agents responsible for the
modifications, the marks present on the archeological specimens were compared to
butchering marks (cut marks) created by bifacial flaked stone tools and unmodified
flakes during the butchering processing of a subadult llama at the archaeobotanical
laboratory of Dr. Jane Wheeler of the Department of Anthropology at the University
of Colorado, Boulder. The butchering episode was carried out by one of the junior
authors and Dr. Wheeler. In addition, the archeological specimens were compared
to rodent-gnawed animal bones collected by one of the junior authors. Figure A.1
illustrates examples of experimentally produced cut marks and gnaw marks on
modern bone.
Three measures of relative abundance were used to estimate the importance
of all species to the meat diet as represented by this collection: Number of Identified
Specimens (NISP), Minimum Number of Individuals (MNI), and bone weight. NISP
is the count of specimens that have been identified to at least the genus taxonomic
level. Its use as a measure of relative abundance is problematic (Grayson 1984:20–24;
Reitz and Wing 1999:191–192). NISP cannot differentiate between 11 fragments
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Figure A.1

a
b

c

d
Figure A.1. Examples of experimentally produced cut marks and gnaw marks on modern bone. (a) Cut marks made with
a bifacially flaked tool; (b) cut marks made with an unmodified flake tool; (c) fillet marks on radius ulna made with an
unmodified flake; (d) rodent gnaw marks and tooth puncture marks on deer antler.
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from 11 different bison and 11 fragments of a single bison bone. Reliance on NISP
alone will distort the estimate of relative abundance in favor of small animals
(Grayson 1984) as well as animals with parts that are more readily identifiable
in fragmentary form (Lyman and O’Brien 1987). This is especially true in highly
fragmented collections.
Minimum Number of Individuals (MNI) is a derived measure commonly
used to get around some of the problems of NISP. MNI is the minimum number
of animals of each species or genera that must have been present to account for
the elements identified for that species. This is determined by dividing paired
elements (or portions of elements such as proximal or distal ends) into right and
left side, and then finding the most-abundant such element (Lyman 1994:38–39).
Estimated age of the animals (at least immature vs. mature) is often considered
in the analysis. MNI can, if properly calculated, be a useful counterpoint to NISP.
However, MNI also has problems as a measure of relative abundance. Grayson
(1984: 29–49) has pointed out that MNI is extremely sensitive to the way in which
the analyst aggregates the data. MNI counts can be made to vary a great deal by
changing how the analyst groups the data, for instance, by unit/level, by complete
unit, by natural level, by the entire site, etc. (see Grayson 1984:34–49). The more
inclusive the grouping, the more the data are reduced.
Bone weight can also, with caution, be used as a measure of relative
abundance. Bone weight is, in general, a better indicator of relative dietary
importance (as opposed to relative abundance) than NISP or MNI, but this measure
must not be used exclusively. In general, larger bones carry more meat, but the
relationship is not linear (Reitz and Wing 1999:222–231) and varies among different
taxa, and there is considerable variation from one part of the animal to another
(e.g., lower legs of artiodactyls are dense heavy bones but carry relatively little
meat compared to other bones of the body). Using bone weight as an assessment of
dietary importance also suffers from the necessary assumption that all taphonomic
factors that affect bone weight (such as leaching, mineralization, or encrustation)
have affected all bone in the collection uniformly. In this collection, some of the
bone is encrusted with soil that is cemented to the bone with caliche. Obviously,
this adds to the weight. Bone weight tends to emphasize the importance of larger,
heavier animals and due to this, tends to counterbalance the tendency of NISP to
emphasize smaller animals.
Each analytic method discussed above is subject to a number of biases
(Reitz and Wing 1999:200). Consideration must be given to the fact that badly
fragmented bone is usually unidentifiable, and is thus analytically absent (Lyman
and O’Brien 1987). Small bones are more likely to be rendered unidentifiable by
noncultural taphonomic factors (Von Endt and Ortner 1984), while large bones,
especially those of such animals as bison, may be more likely to be processed to
extract bone grease, leaving the majority of the bone unidentifiable. The degree to
which any of these factors have affected the collection cannot usually be assessed.
Used together, however, NISP, MNI, and bone weight can provide a more-accurate
picture of the relative importance of each species to the diet than any can provide
when used alone.
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RESULTS
Only 143 bones, 3.8 percent of the total collection derived from excavation,
representing 16 taxa (see Table A.1), were identified to at least the genus taxonomic
level. Bison (Bison bison) is the most-common identified species with 77 elements,
and white-tailed deer the next-most-common with 34 bones. All other identified
genera are limited to 5 or fewer bones, except pocket gophers (Geomys sp.) which
have 12 bones identified.
Table A.2 lists all taxa identified to at least genus, along with MNI. Some
of the bones recovered likely represent the remains of burrowing animals that died
at the site. In particular, pocket gophers are known to burrow as deep as 50 cm
below the ground surface (Davis and Schmidly 1997). Thus, the bones of burrowing
animals such as Geomys sp., Otospermophilus sp., and Mephitis mephitis may not
be related to the prehistoric dietary practices.

Table A.2. List of bones identified to genus with counts, weights, MNI, and notes on assessment of MNI
Taxon
Antilocapra
americana
Bison bison

Common Name
Pronghorn

No.
2

%
1.4

Weight
(g)
5.38

%
0.1

MNI
1

%
3.7

American bison

77

53.8

7,258.25

96.2

6

22.2

Odocoileus
virginiana
Canis lupus
Canis sp.
Mephitis mephitis
Ursus americanus
Dasypus
novemcinctus
Lepus californicus
Sylvilagus sp.

White-tailed deer

34

23.8

238.41

3.2

4

14.8

1
1
1
1
1

0.7
0.7
0.7
0.7
0.7

2.80
1.87
1.93
13.21
0.17

<0.1
<0.1
<0.1
0.2
<0.1

1
1
1
1
1

3.7
3.7
3.7
3.7
3.7

2
5

1.40
3.5

5.05
2.66

0.1
<0.1

1
2

3.7
7.4

1
12

0.7
8.4

1.32
8.11

<0.1
0.1

1
3

3.7
11.1

2
1
1
1

1.4
0.7
0.7
0.7

0.40
7.97
0.25
0.56

<0.1
0.1
<0.1
<0.1

1
1
1
1

3.7
3.7
3.7
3.7

143

100.0

7,548.34 100.0

27

100.0

Wolf
Dog/Coyote/Wolf
Striped skunk
Black bear
Nine-banded
Armadillo
Jackrabbit
Cottontail
rabbits
Otospermophilus sp. Rock squirrels
Geomys sp.
Pocket gophers
Sigmodon hispidus
Meleagris gallopavo
Lampropeltis sp.
Trionyx sp.
Totals

Cotton rat
Turkey
King snakes
Soft-shelled
turtles

Notes

4 adult left astraguli
and two juveniles
3 adult right astragali
and 1 juvenile

2 left distal humeri
3 right anterior
mandibles
2 right distal humeri

Bison are clearly the most-abundant animal at the site, with 53.8 percent of
the NISP and 96.2 percent of the bone weight of identified animals. The next-mostabundant species, white-tailed deer, is only 23.8 percent of the NISP and 3.2 percent
of the bone weight (see Table A.2). The MNI in this case is a less-precise measure
of relative species importance in highly fragmented collections where there is a low
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percentage of identified bone. The best estimate of the relative importance of prey
species represented at this site is the bone weight. Using this measure, bison is
overwhelmingly the most-important prey species. Given the body weight of bison
compared to white-tailed deer, it is clear that the highest quantity of meat protein
contributed to the inhabitants’ diet came from bison.
BONE PRESERVATION
The overall average bone weight is 3.3 g, but this mean figure gives a false
impression. If the bones identified as bison, deer, and pronghorn, as well as bones
that are probably bison (Bovinae) or deer/pronghorn (Artiodactyla), are removed, the
average bone weight drops to 0.3 g. That is, while the majority of the bone is highly
fragmented, there are also a number of relatively intact bones in the collection,
including 30 specimens that weigh more than 100 g.
Most of the bone shows slight to moderate chemical weathering of a type
caused by microorganisms, which is common on bone in central and south Texas
sites. Warm, mild to moderately basic soils in climates that are not too dry are the
best environment for the growth of microorganism, including bacteria and fungi
(Lyman 1994:442). Both will slowly erode the surface of bones.
Most of the large bison and bovid bones show some atmospheric weathering,
as well as bone splitting caused by exposure to sun and to rapid wetting and drying
(Behrensmeyer 1978; Lyman 1994:355). These characteristics suggest that the bone
was exposed to natural conditions for some time before burial.
JUVENILE CHARACTERISTICS
Juvenile characteristics found in some bones (n = 35) in this collection include
unsealed epiphyses, deciduous teeth, and a combination of small size and texture
that is attributable to a juvenile animal. Most are unsealed epiphyses.
Two femur heads, a patella, a tarsal, and the distal diaphysis of a tibia are
all from very young bovids, as evidenced by the size and rough texture of the bone
and the unsealed epiphyses. In addition, there are 14 bovid bones that are nearly
of adult size with epiphyses still unsealed. This suggests the presence of at least
one young calf as well as one yearling animal.
Among the artiodactyl bone identified as deer or deer-sized, eight have
unsealed epiphyses. These elements likely represent a subadult individual. There
are also two deciduous molars that had only begun to erupt, which suggests a deer
no more than 4–6 months old (Cain and Wallace 2015).
BONE MODIFICATION
The condition of individual skeletal elements in a faunal collection also can
be affected by wild predators, rodents, and human activity. Below we list and discuss
the factors that appeared to have influenced this assemblage, beginning with the
impact of animals on the collection and then human modifications.
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Animal Chewing
Ninety-three bones in this collection (2.5 percent) bear the diagnostic
evidence of rodent gnawing (n = 40), carnivorous chewing (n = 14), or both (n = 39).
This evidence consists of parallel tooth marks separated by parallel ridges (Figure
A.2a), shallow gashes along shaft splinters and near articular ends (Figure A.2b),
semicircular or saw-tooth bone edges (Figure A.2c), missing articular ends adjoining
thinned and irregular long bone shafts, and tooth puncture marks (Figure A.2d).
In some instances, the carnivorous tooth marks occur on pieces that also retain
Figure A.2

a

c

b

d

Figure A.2. Examples of gnawed bone fragments. (a) Parallel tooth marks; (b) shallow gashes; (c–d) rib fragments with
teeth puncture marks along the margins.

rodent gnaw marks and even cut marks derived from animal butchering. Typically,
however, most of the specimens retain rodent and/or carnivore gnaw/chew marks
along the edges of splintered long bone fragments and in the vicinity of articular
facets (see Figure A.2a, b). In some instances, tooth puncture marks are clearly
notable in the vicinity of bone edges (see Figure A.2c, d).
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Cultural Modification
Heat Alteration
A total of 984 bones (26.3 percent of the total) retain evidence of heat
alteration. Of these, 190 specimens (5.1 percent of the total) are calcined. Normally,
cooking of meat, even over an open fire, will only char the bone exposed to the flame.
The duration and intensity of heating necessary to calcine bone are considerable.
It is unlikely to occur during routine cooking (Lyman 1994:388–389). The number
of calcined bones suggests that discarding of bones into fires was common but not
universally practiced at that site.
Bone Breakage
During data collection, the bone was examined to determine if breakage
happened while the bone was fresh (green) or after the bone had dried. Only 192
bones (5.1 percent) appear to have been broken while fresh. Therefore, for the most
part, the fracturing seems to have occurred after the bone was discarded, possibly
due to trampling in a camp site and stresses that can cause breakage after burial.
Butcher Marks
Butcher marks include cut marks, chop marks, impact scars, and both hand
saw and machine saw cuts. Table A.3 defines each type of modification. Figure A.3
shows examples of butchering marks present in the samples.
There are two saw-cut bones in the collection. One is the vertebra of a cow or
bison-sized animal showing the flat cut surface with the differences in width of each
striation on the bone characteristic of sawing by hand. This bone, found in Feature
6, would have been butchered at some point in the historic past, after the arrival
of Europeans to Texas, and is evidence that Feature 6 is of historic age. Feature
6 is a near-surface, twentieth-century refuse
deposit that also included a Remington shell
Table A.3. Description of butcher marks
casing, glass, historic ceramics, wire nails,
Butcher
white-tailed deer elements, and a nine-banded
Mark
Description
armadillo scute fragment. The second saw-cut
Cut mark Thin, superficial mark that does not
extend deeply into the bone or remove
bone is a “steak bone” approximately 1.27 cm
any bone.
(0.5 inch) wide, with both cuts exhibiting the
Chop
Cuts deeply into the bone and
even striations typical of a machine saw. This
mark
frequently removes some bone.
specimen, encountered on the east side of the
Impact
Evidence of relatively blunt impact
scar
on bone, including roughly circular
mechanical scrape, was probably butchered at
fragmentation of bone and beveling
some point in the twentieth century, as butchers
of opposite side, showing the interior
fracturing caused by impact.
were beginning to use machine saws by the
Hand saw Characteristic flat cut, showing
1920s, at least in cities (Texas Tech University
cut
differences in depth and angle of
sawing motion. Striations are not
2015:15, 17). This bone was recovered from
uniform. From Historic period.
the upper 30–40 cm of the terrace sediments
Machine Characteristic flat cut, showing few
during expansion of the northeast corner of the
saw cut
if any differences in depth or angle of
sawing motion. Striations are largely
mechanically scraped area during the second
uniform. Most likely from period after
mechanical scrape.
approximately the 1920s.
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Figure A.3

a

b

Figure A.3. Examples of butcher marks. (a) Long bone shaft with cut mark; (b) chop mark at proximal articular end of
phalange (scale in cm).

Worked Bones
Five bone fragments appear to have been deliberately shaped. Table A.4
lists these specimens, with their proveniences and descriptions.
The first modified piece is a long, thin bone splinter derived from a deer-sized
metapodial. Two deep notches are present on the edges nearly opposite each other
approximately at the center of the specimen (Figure A.4a). The second worked bone is
an awl made on an unidentified element (Figure A.4b). The third piece is a relatively
flat split long bone fragment, most likely a bison-sized humerus, that appears to
have been minimally trimmed on the margins with one end narrowed and shaped
into a knob (Figure A.4c). The fourth is a small fragment of an unidentified large
mammal long bone that has been split length-wise and beveled into a rounded point
on one end (Figure A.4d). The fifth specimen, made on a short deer-sized long bone
fragment, is a narrow piece with a U-shaped notch along one edge and extensive
rodent gnawing along the opposite edge (Figure A.4e).
Table A.4. Descriptions and proveniences of worked bones.
Lot
152

Unit
EU 8

Level Length (cm) Width (cm)
Description
4
9.9*
1.6
Broken. Made on metapodial of deer-sized animal. Minimal
trimming, with one shallow notch near one end and a notch on
each side chopped near the middle. Possible tooth marks near
middle.
164 EU 9
5
4.1*
0.6
Broken proximal end. Made on unidentified element of
unidentified animal. Distal end abraded to form an awl.
256 EU 17
8
8.0
3.2
Made on long bone of bison-sized animal. Minimal trimming.
Simple notch cut into both sides creates small knob near one
end.
462 EU 35
8
5.1*
1.3
Broken proximal end. Made on unidentified element of deersized animal. Distal end beveled into a rounded point.
549 EU 42
9
4.8*
1.8
Long bone of deer-sized animal. Trimmed into a narrow shape
with a deep notch along one margin.
* Measurement incomplete due to breakage.
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Figure A.4

b
a

d

c

e
Figure A.4. Worked bones. (a) Notched deer-sized medapodial splinter; (b) awl; (c) flat long bone fragment
with flaked edges and knob at one end; (d) split long bone with beveled rounded point on one end; (e) small
long bone fragment with a notched lateral margin and heavily gnawed opposite edge.

Possible Bone Bead
One bird bone, of roughly duck size, appears to have been made into a bead
(Figure A.5). One end is broken, but the other end appears to have been cut and
then carefully trimmed. The maximum length is 22.3 mm.
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Figure A.5

a

b

Figure A.5. Possible fragmented bone bead.

Bones with Holes
Two bone fragments have holes in them. The smaller of the two is a
longitudinally split chicken-sized bird long bone fragment. Two holes are present
along this specimen, which measures 52 mm in maximum length (Figure A.6). The
holes are roughly 2 mm in diameter and are spaced 30 mm apart along the same
axis. There is no use wear on either hole, and the inner surface of the bone is beveled
suggesting that the holes were created by high-velocity projectiles. Furthermore,
it appears as if the longitudinal break of the specimen may have been cause at the
same time as the perforations. Since they are of similar size and may have led to
the breakage of the bone itself, it is possible that the holes were made by pellets
from a shotgun shell. This would suggest that the specimen is associated with the
historic component of the site rather than the prehistoric assemblage.
Figure A.6

Figure A.6. Bird bone shaft fragment with two holes.
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The second bone specimen with perforations is the distal end of a bison
femur. There are two holes in the bone, one through the plantar surface of the
condyle and the other through the medial side of the patellar ridge (Figure A.7a).
Neither hole is round, rather they are oval in shape at the point they enter the bone
(Figure A.7b, c). The holes have parallel sides rather than the contracting sides
that are typically created by prehistoric stone drill bits. The larger of the oval holes
(17x12 mm) enters the plantar surface of the condyle and appears to exit through
the posterior femoral shaft. Figure A.7d shows that chipping on the broken edges of
the shaft at the likely exit point was initiated from the interior, indicating that the
direction of force propagation was from the interior to the exterior of the specimen.
The smaller of the holes, measuring 11x6 mm, enters the medial side of the patellar
ridge (Figure A.8a), but rather than exiting the opposite wall, it terminates in a
small depression in the wall of the bone opposite the entry point that is roughly
3 mm in diameter and 5.5 mm deep (Figure A.8b).
Figure A.7

a

c

b

d

Figure A.7. Bison distal femur end with holes. (a) Trajectories of the two holes; (b–c) close-up views of the two holes;
(d) close-up view of the exit point of the larger hole’s trajectory.
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Figure A.8

a

b
Figure A.8. Smaller holes in the bison distal femur end. (a) Trajectory of the hole; (b) its termination in the opposite wall,
with small circular depression in the bone.

The lack of use wear and the clean edges and strikingly parallel margins of
the two holes are typical of bullet hole entries on bone. The specimen’s prehistoric
context (recovered ca. 85 cm below the surface with other unequivocal prehistoric
remains) however rules this causal factor out. Plus, in the case of one of the holes, it
is difficult to imagine a bullet striking the plantar surface of the condyle while the
bison was alive and upright. Nevertheless, the lack of prehistoric stone drill hole
attributes is puzzling and suggests some sort of massive force was used to create
the two perforations on the distal end of the femur. Such a force might be best
attributed to chewing by a large carnivore with heavy canines, such as a black bear
or mountain lion. While carnivore puncture holes on bone are often accompanied by
a slight crushing or depression of the bone surface, such attributes are lacking for
these holes, although the preservation of such attributes is not expected given the
weathered surface of the specimen. The weathering in turn suggests the specimen
was exposed on the surface for a period of time and thus available for scavenging
by carnivores.
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BONE FRAGMENTS FROM WATER SCREENING
In addition to the aforementioned 3,740 skeletal elements recovered from
41MS99, Prewitt and Associates, Inc., provided to RKEI 170 bone fragments that
were recovered during flotation. All of these elements are obviously too small for
taxonomic identification. Rather, the significance of this collection is in the fact that
these small fragments represent the byproducts of bone fracturing. How many of
them derive from processing bone for the extraction of bone grease is impossible to
determine, given that bone fracturing also occurred under postdepositional contexts.
However, it is interesting that 92 (54.1 percent) fragments appear to exhibit some
evidence of having been exposed to heat, based on their coloration. This is a higher
percentage than the heat-exposed bone in the overall assemblage (26.3 percent),
suggesting perhaps that these smaller pieces of bone were exposed to heat not during
food preparation but rather through exposure to postdepositional conditions, such
as prairie or forest fires.
DISCUSSION
The vertebrate faunal remains recovered from 41MS99 provide an interesting
glimpse into the lives of prehistoric peoples at the site. The fact that some clearly
historic-age remains are intermixed with the prehistoric assemblage also suggests,
however, that the prehistoric component may contain some proportion of historic
materials. It is possible that faunal materials that do not retain clear signs of
modern activity (i.e., saw-cut pieces and possible gunshot wounds) are present in
the assemblage yet belong to the later historic component. Based on excavation
data which suggests few clear signs of disturbance, however, it is likely that such
out-of-place materials are few and represent a small proportion of the assemblage.
Bone Fragmentation
The assemblage consists of a mix of highly fragmented bone and bone that
has been minimally processed, remaining largely intact. For instance, 1,372 pieces
of mammal bone (39.5 percent) are so small that they could not even be categorized
into a size category. On the other hand, however, the assemblage also contains 5
femur and 5 tibia bison skeletal fragments, and they have a mean weight of 253.5
and 80.4 g, respectively.
The large number of very fragmented bones suggests either frequent or
long-term stays at the site, resulting in the fragmenting of bone due to trampling,
significant disturbance of the site in the past, or the possibility that bone grease
may have been rendered by the inhabitants. However, in conjunction with the fact
that only a small percentage of the bone was broken green (n = 192; 5.1 percent), it
suggests that postdepositional factors may be the principal causes of the reduced
size of most of the assemblage.
Over time, bones exposed on the ground surface become very fragile, largely
due to exposure to sunlight and rapid drying after rain. Under continued exposure
and influenced by weather and site-specific conditions, bone surfaces become rougher,
and cracks develop that eventually extend to the medulary cavity (Behrensmeyer
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1978). If such bone is trampled by large animals, including humans, it breaks up
into smaller and smaller pieces (Schiffer 1987:126–127). While this process may
explain some of the extreme fragmentation of the bone at 41MS99, it seems likely
that during at least some occupation episodes the site’s inhabitants may have been
engaged in bone grease production or perhaps bone marrow extraction.
The extraction of bone grease involves breaking bone, especially the ends
of long bones, which have a high fat content, into small pieces and then boiling the
bone for an extended period. Bone fat is then periodically skimmed from the surface
of the water (Brink 1997:260; Vehik 1977:171). The extraction of all available bone
grease from bone requires considerable processing time and effort and fuel for fires to
boil the bone (Vehik 1977:170). However, in periods of food stress, the small amount
of fat rendered from bone can have far greater value than the calories gained from
the fat alone. Speth (1983:143–159) has discussed the importance of fat in terms of
digestion and utilization of protein. Briefly, humans do not do well on a diet composed
entirely of lean meat. Fat helps digest the protein as well as making fat-soluble
vitamins more accessible and adds calories to make up for the tendency of highprotein meals to increase the metabolism, which cause dangerous weight loss when
there is a food shortage (Cooper 2008:130–131). During seasonal food shortages or
droughts, the prey becomes lean, so that even if a hunt is successful, the meat will
have little or no fat, and eating it can lead to illness (Speth 1983:149–153). In such
circumstances, the expense of processing bone to remove all the fat contained within
it becomes worth the effort. The fat in the bone marrow is the last to be utilized by
a starving animal (Brink 1997:260), so even very lean animals will have some bone
grease that can be added to a meal to make their meat digestible.
Unfortunately, the process of rendering bone fat renders the bones
unidentifiable. Not only does the process require breaking up the ends of bones,
destroying the most identifiable parts, but Nicholson (1996) has shown that boiling
bone leaves them more friable, so that they become even more likely to break.
Vehik (1977:173) notes that the remnants of processing for bone grease would be
large amounts of small bone fragments and a notable absence of bone ends and the
centrums of vertebrae, categories of bones that have large amounts of fat within
them (Brink 1997).
In contrast to the processing of bone for grease rendering, the extraction of
bone marrow from skeletal elements is less destructive, since it affects primarily
the midshafts of marrow-containing elements such as long bones. The process
results in splintering of the bone shaft leaving large portions of the articular ends
intact. In addition, this process results in a large number of splintered long bone
fragments that would allow the categorization of these elements by mammal size.
The 41MS99 faunal collection contains a total of 1,704 fragmentary bones that
could be classified into large (n = 1,176) and very large (n = 528) size categories.
The 1,704 specimens represent 45.6 percent of the faunal collection. Combined with
the skeletal elements that could be identified to bison and bovinae taxa (n = 147),
the 1,851 specimens that are sufficiently large to be identified or categorized by
size group represent 49.5 percent of the entire collection. Given that nearly half of
the faunal assemblage consists of large splintered bone and complete articular end
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fragments, it is likely that the principal mode of processing the skeletal elements
derived from the bison carcasses was for bone marrow extraction.
Time of Year
Bison calves are born in late spring and early summer, usually between late
April and early June (Ballard 2013:62), weighing only about 18–22 kg (40–50 lbs)
at birth (Miller 2002:2). A calf is weaned at about 6 to 8 months if its mother has
become pregnant but may continue to nurse at least occasionally for several more
months if the cow did not conceive during the rut (Lott 2002:34). By the time they
are weaned, bison calves weigh about 150–200 kg (roughly 350 to 450 lbs) (National
Bison Association 2015). The presence of both very young and immature subadultsized bison bone in this collection suggests that the kills were made in late summer
or early fall, after the calves had a chance to grow but were still quite small, while
the calves of the previous summer had attained a size closer to adult but were still
growing.
The deer bones also include evidence of immature animals, although none
of the bones represent very young fawns. Two deciduous molars show signs that
they were just beginning to erupt. This dental eruption pattern correlates with a
fawn between 4 and 6 months old (Cain and Wallace 2015). White-tailed deer on
the Edwards Plateau are usually born before the end of June except in the far west
of the region (Traweek et al. 1996). The deciduous teeth in this collection suggest
that at least one fawn was killed in the fall.
Based on the combined evidence, it seems likely that the site was used as a
hunting camp in late summer and fall, but it is not possible to tell if it was in use
at other times of the year. The large number of avian duck-sized elements in the
assemblage, if representative of migratory water fowl, would also support fall, as
well as spring, occupations at the site.
CONCLUSION
A total of 3,910 bones were recovered from 41MS99, including 170 specimens
from flotation. Of these, only 143 bones could be placed in 1 of 16 genera identified.
Of these 16 genera, only 3 are represented by more than 5 identified bones. The low
richness of species with more than 5 identified bones suggests that hunting at the
site was usually limited to deer and bison, although it is probable that migratory
water fowl were also hunted or netted. The analysis of the collection suggests that
three factors may have converged to influence the condition of the faunal assemblage.
The presence of small unidentifiable bone chips suggests some degree of bone grease
processing. On the other hand, the fact that nearly half of the sample consists of
splinters that are sufficiently large to identify at least to the large and very large
mammalian size category and the presence of a number of nearly complete articular
ends suggests that bone marrow extraction also was a goal of the inhabitants who
processed the bison following the kill episodes. The apparent variability in bisonprocessing approaches may represent seasonal or year-to-year variability in the
nutritional condition of the bison herds targeted by hunter-gatherers.
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APPENDIX B: Plant Remains from 41MS99
INTRODUCTION
Nine carbon samples and 21 flotation samples were submitted for
identification and analysis from 41MS99. The flotation samples represented 19
features (2 samples from Feature 29) and soil from beneath a stone tool in a boneprocessing area. Total flotation volume was 294.5 cubic decimeters.
CULTURAL AND ECOLOGICAL BACKGROUND
Previous investigations at 41MS99 indicated a prehistoric component with
evidence for vertebrate (probably bison) processing. The era of occupation was
Late Archaic, as evidenced by a Frio point and three radiocarbon dates in the first
or second century b.c. (THC Site Form 12/11/13). The site is situated on a terrace
east of Comanche Creek in the town of Mason, where soils are sandy loams (THC
Site Form 6/10/13). Comanche Creek drains into the Llano River about 8 miles
southeast of Mason.
VEGETATION OF THE LLANO UPLIFT, EDWARDS
PLATEAU
The site area lies in the western portion of the Llano Uplift, also called the
Central Mineral Region, of the Edwards Plateau, which is itself a southern extension
of the Great Plains. Vegetation on the Edwards Plateau is a mosaic of grassland
and woodlands or shrublands, with trees typically located along streams and in
isolated upland clusters known as motts. Plateau live oaks (Quercus fusiformis)
are characteristic throughout the Edwards Plateau, but the underlying granite
geology of the Llano Uplift results in a near-absence of the juniper (Juniperus
spp.) and Texas oak (Quercus buckleyi) that are common on the limestone areas of
the Edwards Plateau. Blackjack oak (Quercus marilandica) replaces Texas oak as
the more common oak of the red group on the Llano Uplift. Other common upland
trees of the Llano Uplift include white brush (Aloysia gratissima), kidneywood
(Eysenhardtia texana), acacias (Acacia spp.), bumelia (Sideroxylon lanuginosa, also
called coma or chittamwood), netleaf hackberry (Celtis reticulata), Texas persimmon
(Diospyros texana), lotebush (Ziziphus obtusifolia), prickly pears (Opuntia spp.),
condalias (Condalia spp.), and cedar elm (Ulmus crassifolia) (Riskind and Diamond
1988:13). Because most grasslands of the Edwards Plateau have been grazed,
sometimes heavily, it can be difficult to determine the composition of the original
grass communities (Riskind and Diamond 1988). Important climax grasses are
thought to include curly-mesquite (Hilaria belangeri), bluestems (Andropogon spp.,
Bothriochloa spp., Schizachyrium sanguineum), grama grasses and buffalo grass
(Bouteloua spp.), Indiangrass (Sorghastrum nutans), Texas winter-grass (Nasella
leucotricha), wildryes (Elymus spp.), and switchgrass (Panicum virgatum) (Gould
1962).
The presence of granite outcrops with little or no woody vegetation also
distinguishes the Llano Uplift from other areas of the Edwards Plateau. The
outcrops often feature vernal pools with characteristic vegetation in concentric
circles according to soil depth. Depending on the size and depth of the pool, these
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include stonecrops (Sedum spp.), spikemoss (Selaginella spp.), grasses, and forbs
(Butterwick 1979; Singhurst et al. 2007). Crevices in the rocks offer shelter to ferns
and fern allies such as quillworts (Isoetes spp.) (Butterwick 1979).
Vegetation near large streams on the Edwards Plateau is dominated by
bald cypress (Taxodium distichum) and sycamore (Platanus occidentalis) with some
black willow (Salix nigra) and buttonbush (Cephalanthus occidentalis) (Riskind
and Diamond 1988). Black hickory (Carya texana), pecan (Carya illinoinensis),
white buckeye (Aesculus glabra var. arguta), cedar elm, and hackberry can also
be important in these communities (Riskind and Diamond 1988:13). Near smaller
steams such as Comanche Creek, streamside communities are narrower and
dominated by trees such as cedar elm and hackberry.
The mean annual precipitation in Mason County averaged 24.8 inches
(603 mm) for the period 1942 to 1974 (Natural Fibers Information Center 1987:335–
336). Interannual variation in rainfall, however, can range from 40 to 200 percent of
the average (Natural Fibers Information Center 1987:10). Monthly rainfall averages
between 1 and 4 inches, with peak rainfall in May and September.
VEGETATION HISTORY
Although pollen evidence indicates the existence of plant associations
(communities) during the Pleistocene that have no modern analogues, modern plant
communities seem to be good analogues for earlier Holocene environments despite
climate fluctuations that have taken place (Bousman 1998). Collins (2004:Table 2)
has reconstructed past conditions in Central Texas using pollen profiles from Weakly
and Boriak bogs and microfauna from Hall’s Cave. The two datasets, pollen and
microfauna, show similar but not identical trends. Most notable for the occupation
at 41MS99 is a 1,500-year wet period that began at approximately 500 b.c.
Although honey mesquite (Prosopis glandulosa) is common on the Edwards
Plateau today, Raab (1983) concludes that it was less common in prehistoric times,
as do Riskind and Diamond (1988:11). Prickly pear, another common plant in the
area, may have been considerably less common in the past (Riskind and Diamond
1988:12). Prickly pear is absent from the archeological macroremains recovered
from 41MS99, but three fragments of wood charcoal may be mesquite (see below).
LABORATORY METHODS
Flotation samples from 41MS99 were processed at Prewitt and Associates’
Austin office in a Flote-Tech flotation system. Light fractions were caught using a
0.212-mm mesh, and heavy fractions were poured through 1.0-mm square mesh.
Carbonized botanical material that remained in the heavy fractions was removed
and added to light fractions before transfer to the botanical analyst.
Flotation samples were sorted according to standard procedures (Pearsall
2000). To retain suitability for radiocarbon dating, botanical material was sorted
using freshly cleaned glassware and handled with latex gloves, metal forceps, or
paintbrushes. Writing instruments used to record data were plastic mechanical
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Table B.1. Material from carbon samples
Lot # EU Level Elevation (m) Plant Part
Botanical Name
130
5
11
98.60–98.50
Wood
Quercus fusiformis

Common Name
Plateau live oak

Number
3

Weight
(g)
0.40

1024

97

10

98.70–98.60

Wood

Quercus fusiformis

Plateau live oak

1

0.60

184

11

7

99.00–98.90

Wood

Quercus fusiformis

Plateau live oak

10

0.69

184

11

7

99.00–98.90

Soil

285

19

9

98.80–98.70

Wood

285

19

9

98.80–98.70

Bark

577

45

7

98.00–98.90

Wood

Quercus fusiformis

689

54

11

98.60–98.50

Wood

689

54

11

98.60–98.50

Nutshell*

789

65

9

98.80–98.70

Soil

856

74

11

98.60–98.47

Wood

856

74

11

98.60–98.47

Soil

934

86

9

98.80–98.70

Wood

Quercus fusiformis

Plateau live oak

1

0.24

934

86

9

98.80–98.70

Wood

Carya sp.

Hickory/Pecan

4

0.24

934

86

9

98.80–98.70

Wood

Juniperus sp.

Juniper

1

0.02

934

86

9

98.80–98.70

Bark

1

0.06

9.01
Hardwood

Hardwood

5

0.81

6

0.65

Plateau live oak

1

0.21

Quercus sp.

Oak

6

0.11

Carya illinoinensis

Pecan

1

0.03
0.27

Hardwood

Hardwood

5

0.13
6.03

*Semicarbonized, interpreted as modern

pencils. Each light fraction was weighed on an Ohaus Scout II 200 x 0.01 g electronic
balance before being size sorted through a stack of graduated geologic mesh.
Materials that did not pass through the No. 10 mesh (2-mm square openings) were
completely sorted, and all carbonized botanical remains were counted, weighed,
recorded, and labeled. Uncarbonized material larger than 2 mm was weighed,
recorded, and labeled as “contamination.” In these samples, contamination consisted
primarily of rootlets, gastropods, and the occasional leaf blade. Material that fell
through the 2-mm mesh (“residue”) was examined under a stereoscopic microscope
at 7–45x magnification for carbonized botanical remains. Identifiable material
that had not been previously identified in the larger size fraction for the sample
was removed from residue, counted, weighed, recorded and labeled. Because wood
charcoal fragments were so sparse in the samples, fragments of any size that
were identifiable as wood charcoal and could be picked up with a forceps were
removed from residue and retained for potential radiocarbon dating. Uncarbonized
macrobotanical remains and carbonized insect fecal pellets were recorded on a
presence/absence basis on laboratory forms.
Wood charcoal fragments large enough to be handled were snapped to reveal
a clean transverse section and examined under a stereoscopic microscope at 28–180x
magnification. When necessary, tangential or radial sections were examined for ray
seriation, presence of spiral thickenings, types and sizes of intervessel pitting, and
other minute characteristics that can only be seen at the higher magnifications of
this range. Wood charcoal fragments that had been removed from residue but were
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Elevation (m)

0.37

Residue < 2 mm (wt. only)

1

6

X

* Number of specimens (weight in grams)

Insect pellet, carbonzied

No. of plant taxa

Unknown

Dewberry (Rubus sp.)

Prairie-verbena (Glandularia
bipinnatifida)

Horse crippler (Echinocactus sp.)

Sandmat (Chamaesyce sp.)

Carrot family (Apiaceae)

Copperleaf (Acalypha sp.)

Catchfly (Silene sp.)

Prickly-popppy (Argemone sp.)

3

4

4

X

X

X

X

5.17

2.32

1 (<0.01)

7 (0.03)

X

X

1.05

0.61

1 (0.01)

2

3

X

X

X

1.56

0.76

1 (<0.01)

11(0.05)

7

98.76–
98.65

Feat. 16

1275

13.5

98.58–
98.40

Feat. 19

1280

10

99.20–
99.09

Feat. 20

1261

6

99.07–
98.97

Feat.
23

1264

7.5

98.75–
98.66

Feat. 25

1256

X

X

X

X

0.70

0.20

1 (<0.01)

9

X

X

11

X

X

X

X

X

X

X

X

X

X

X

1.22

0.40

2 (<0.01)

2 (0.01)

3

X

X

X

2.10

0.61

1 (<0.01)

4

X

X

X

X

0.70

0.96

4 (0.02)

1

X

1.53

0.54

3 (0.03)

1 (0.01)

1

X

1.01

0.21

2 (0.01)

5 (<0.01) 3 (<0.01) 6 (<0.01) 30 (0.02) 6 (0.01) 7 (0.01)

12

98.91–
98.75

Feat.14

1257,
1258

X

X

X

X

X

1.10

0.54

2 (0.02)

7 (0.09)

11

98.77–
98.68

Feat. 13

1289,
1290

Panicoid grass (Panicoidae)

2

7

98.85–
98.73

Feat. 12

1287,
1288

X
X

35

98.98–
98.72

Feat. 11

1283,
1285,
1286

25 (0.07) 41 (0.06) 3 (<0.01)

6.5

99.07–
98.97

Feat. 10

1279,
1284

Evening–primrose (Oenothera sp.)

X

X

X

2.27

0.75

3 (0.01)

1 (<0.01)

7 (0.02)

20.5

99.31–
99.16

Feat. 8

1276,
1277

X

X

X

2.03

0.21

1 (<0.01)

2 (0.01)

2 (0.02)

5 (0.01)

8

99.30–
99.20

Feat. 7

1268,
1278

Flatsedge (Cyperus sp.)

Purslane (Portulaca sp.)

X

Woodsorrel (Oxalis sp.)

X

X

11.13

2.13

X

2

X

1.21

0.40

1 (<0.01)

Grass family (Poaceae)

X

X

Carpetweed (Mollugo verticillata)

Chenopod (Chenopodium sp.)

Uncarbonized (modern) seeds

0.17

Contamination > 2 mm (wt. only)

Carbonized botanical, indeterminable

Chenopodium seed (Chenopodium
sp.), carbonized

Acorn nutshell (Quercus sp.),
carbonzied

White group oak (Quercus sect.
Quercus)

Hackberry/Elm family (Ulmaceae)

Acacia/Mesquite (Acacia/Prosopis
sp.)

2 (0.01)

14 (0.17)

2 (<0.01)

Red group oak (Quercus sect.
Lobatae)

9 (0.05)
7 (0.02)

13 (<0.01)

24

99.24–
99.08

Feat. 5

Oak, unspecifiable (Quercus sp.)

Plateau live oak (Quercus fusiformis)

Hardwood, unspecifiable

Wood charcoal

12.5

98.64–
98.47

98.89–
98.80

Provenience

3.5

Feat. 4

EU 32,
Lev. 8

Liters Processed

1271

1345

Lot #

1281,
1282

Table B.2. Material from flotation samples*

X

4

X

X

X

X

5.80

0.71

2 (0.01)

1 (<0.01)

3 (0.01)

1 (<0.01)

8 (0.01)

16

99.08–
98.92

Feat. 26

1262,
1263

4

X

X

X

X

1.19

0.18

2 (0.01)

10.5

98.46–
98.36

Feat.
27

1274

53.5

98.93–
98.70

Feat. 29

1266,
1267

4

X

X

X

X

0.82

0.42

X

4

X

X

X

X

10.94

1.37

3 (0.03)

1 (0.01)

5 (0.01) 16 (0.02)

5.5

98.93–
98.80

Feat.
28

1292

4

X

X

X

X

3.76

1.06

1 (<0.01)

6 (0.02)

8 (0.01)

15.5

98.93–
98.79

Feat. 29,
upper

1273

2

X

X

2.17

0.60

1 (0.01)

3 (0.01)

11 (0.02)

9.5

98.97–
98.84

Feat. 30

1293,
1294

2

1

1

1

1

1

1

2

2

3

3

3

8

8

9

12

21

57.83

15.15

7 (0.02)

2 (<0.01)

2 (<0.01)

1 (0.01)

2 (<0.01)

3 (0.03)

3 (0.01)

39 (0.18)

49 (0.41)

192 (0.30)

294.5

Total
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too small to be snapped were examined in longitudinal section and evaluated for
classification as hardwoods (angiosperms) or softwoods (gymnosperms). At this site,
only one wood charcoal fragment, from carbon sample Lot #934, was identified as a
gymnosperm (in this case, juniper). Wood charcoal fragments in the carbon samples
were identified according to the same procedure as those in the flotation samples.
Botanical materials were identified to the lowest possible taxonomic level
by comparison to materials in the Macrobotanical Analysis comparative collection
and through the use of standard reference works (e.g., Core et al. 1979; Davis 1993;
Hoadley 1990; Martin and Barkley 1961; Musil 1963; Panshin and de Zeeuw 1980;
Wheeler 2011). Plant nomenclature follows that of the PLANTS Database (USDA,
NCRS 2015).
RESULTS AND DISCUSSION
Identifications of material in the carbon samples are given in Table B.1.
Identifications of material in the flotation samples, including modern seed rain,
are given in Table B.2.
Carbon Samples
Plant remains in the carbon samples consist of wood charcoal, carbonized
bark, and a semicarbonized pecan nutshell fragment (see Table B.1). Because the
pecan nutshell is not fully carbonized and the archeological occupation at 41MS99
is not recent, the pecan nutshell is interpreted as modern. Pecan trees were noted
growing in the site area at the time of initial survey (THC Site Form 6/10/13).
In descending order of abundance, wood charcoal taxa in the carbon samples
consist of plateau live oak, unspecifiable hardwood, unspecifiable oak, hickory/pecan,
and juniper. Unspecifiable woods were most often unspecifiable due to small size,
but poor preservation and anatomical ambiguity also resulted in some unspecifiable
material. The hickory/pecan wood, identified only in carbon sample Lot #934, is of
the pecan type, with banded parenchyma visible in the earlywood. Some trees in the
hickory/pecan genus (Carya) that produce hickory-type (thick-shelled) nuts exhibit
the pecan-type wood. One of these is black hickory (Carya texana), which is known
today as far west Llano and Gillespie Counties (Simpson 1999). Thus, although the
semicarbonized pecan nutshell is interpreted as modern, the fully carbonized wood
from the same genus is interpreted as archeological wood charcoal.
Flotation Samples
Modern plants. Uncarbonized plant remains appear in the flotation
samples in the form of rootlets (included under “contamination” in Table B.2) and
uncarbonized seeds (shown on a presence/absence basis in Table B.2). The seed taxa
are weedy annuals likely to be present on disturbed sites undergoing archeological
investigations. Uncarbonized seeds are a common occurrence on most archeological
sites, but they usually represent seeds of modern plants that have made their way
into the soil either through their own dispersal mechanisms or by faunalturbation,
floralturbation, or argilliturbation (Bryant 1985:51–52; Keepax 1977; Miksicek
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1987:231–232). In all except the driest areas of North America, uncarbonized plant
material on open-air sites can be assumed to be of modern origin unless compelling
evidence suggests otherwise (Lopinot and Brussell 1982; Miksicek 1987:231). Site
41MS99 has offered no such evidence, and only carbonized plant remains are
believed to be ancient.
Ancient plants. Although not abundant, the vast majority of ancient plant
remains in the flotation samples consist of wood charcoal. A total of 289 fragments
weighing 1.06 g was recovered. Two fragments of carbonized acorn shell were also
recovered, as were 2 carbonized seeds identified as chenopods (Chenopodium spp.).
Wood charcoal. As in the carbon samples, plateau live oak is by far the
most commonly identified wood in the flotation samples. Other species of oak are also
present, with both red group and white group identified. Blackjack oak (red group)
and post oak (Quercus stellata; white group) are the likely species represented. The
abundance of oak in the wood charcoal assemblage reflects its abundance in the
area as well as its utility as a fuel wood.
Three fragments identifiable as acacia or mesquite were identified in Feature
23. The species available in the area today are prairie acacia (Acacia angustissima),
roundflower catclaw (A. roemeriana), and honey mesquite (Simpson 1999; Singhurst
et al. 2007; Turner et al. 2003). The latewood in these specimens is too poorly
developed to rule out an identification of acacia, but the finding is interesting in
light of Dering’s (1997:594) identification of mesquite-like legume wood in Archaic
deposits at sites in Uvalde and Medina Counties and in Late Prehistoric deposits
at the Honey Creek Site (41MS32) in Mason County. If all these woods are indeed
mesquite, it indicates that mesquite is not a recent intruder on the Edwards
Plateau but a tree that was present but uncommon until ranching, fences, and fire
suppression provided the conditions for its ubiquity in the current landscape (cf.
Raab 1983).
Nutshell. A total of two fragments of carbonized acorn nutshell, both smaller
than 2.0 mm, were recovered from Features 26 and 29. The nutshell may be present
incidental to the use of oak wood as fuel, but acorn caps are more likely than the
nutshell to remain attached to oak branches. No acorn caps were recovered in
these samples, and use of acorn nuts for food is a more likely interpretation. Acorn
nutmeats contain valuable fats and starches, but acorns, especially those from live
and red group oaks, must be leached of their tannins to make them suitable for
human consumption (e.g., Hodgson 2001; Ortiz and Parker 1991). Acorn nutshell has
been identified at several archeological sites on the Edwards Plateau (Bush 2011,
2014a, 2014b, 2018; Carpenter et al. 2013; Dering 1997; Weinstein 2015; nutshell
in Dering referred to by the technical term “pericarp”).
Seeds. Only two carbonized seeds were recovered, one each from Features 5
and 8. Both are chenopods, a plant genus with a long history of use and even ancient
domestication in three areas of the Americas (e.g., as quinoa and epazote). The
seeds at 41MS99 exhibit the thick seedcoats and acute margins of wild chenopod.
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Although they could be incidental inclusions in the deposits, they may represent
use of chenopod greens and/or seeds for food. Both greens and seeds are edible raw
or cooked. Small numbers of carbonized chenopod seeds are common at other sites
on the Edwards Plateau (Bush 2014b, 2018; Dering 1997).
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APPENDIX C: Metric Data for Stone
Tools

Specimen

1
1
1
1
1
1
2
1
1
1
2
1
1
1
1
1
3
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Lot

219
511
777
947
46
55
133
309
440
445
445
514
627
764
770
775
804
828
899
1192
57
106
113
142
192
241
323
408
860
878
86
118
126
131
512
804
808
920

2
2
1
1
2
2
2
2
2
2
2
2
2
1
1
2
2
2

Analysis
Unit
1
1
2
2
2
1
1
2
1
2
2
1
2
2
2
2
2
2
2
arrow point
arrow point
arrow point
arrow point
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, indet.
biface, knife
biface, knife
biface, knife
biface, knife
biface, knife
biface, knife
biface, knife
biface, knife
biface, knife
biface, knife
biface, recycled raw material
biface, recycled raw material
biface, recycled raw material
biface, recycled raw material
biface, recycled raw material
biface, recycled raw material
biface, recycled raw material
biface, recycled raw material

Group
Perdiz
Sabinal
Sabinal

Type

54.20

59.53

54.93
60.62

19.88

Max.
Length

23.57
4.40
8.92
6.11
4.18
9.10
9.07
5.34
8.32
3.45
6.65
4.02
5.26
8.39
7.34
6.66
5.00
6.21
7.27
6.48
7.61
8.93
4.61
14.19
6.36
9.87
7.74
5.47
9.78
7.87
8.46

68.12

28.35
19.16

27.18
47.05
26.35
34.72
28.71
39.39
23.39
28.90
31.90
27.05

25.66
18.68

15.77
15.45

Max.
Thickness
3.36
2.69
3.44

39.42
29.25

18.74

Max.
Width
19.58

Appendix C. Metric Data for Stone Tools (measurements in millimeters; weights in grams)

8.18
6.02

Stem
Length
5.4
6.03

Base
Width
2.4
2.85

Neck
Thickness
5.61
6.21

Neck
Width
0.70
0.58
0.61
0.45
30.81
27.42
1.13
56.16
0.45
0.91
0.92
0.99
4.62
7.72
1.42
5.88
0.76
1.92
1.56
1.14
10.82
16.80
7.24
6.58
5.42
11.64
3.25
11.24
13.59
2.39
14.06
1.76
9.55
2.24
1.02
3.73
3.01
4.49

Weight
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Specimen

1
1
1
1
17
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
2
1
1
1
2
1
1
2
1
1
1
1
1
1
1
1
1
2

Lot

926
1051
1188
1191
93
376
681
344
347
482
566
642
794
804
1013
1115
1192
75
171
718
808
909
966
997
1191
434
503
530
1193
565
181
336
977
127
306
389
922
1189

2
2
1
2
2
2
2
2

2
2
2

1
2
2
2
2
2

2
2
2
2
1
2
2
2
2
2
2
2

Analysis
Unit
2
2

Appendix C, continued

biface, recycled raw material
biface, recycled raw material
biface, recycled raw material
biface, recycled raw material
biface, Stage 1
biface, Stage 1
biface, Stage 1
biface, Stage 2
biface, Stage 2
biface, Stage 2
biface, Stage 2
biface, Stage 2
biface, Stage 2
biface, Stage 2
biface, Stage 2
biface, Stage 2
biface, Stage 2
biface, Stage 3
biface, Stage 3
biface, Stage 3
biface, Stage 3
biface, Stage 3
biface, Stage 3
biface, Stage 3
biface, Stage 3
biface, Stage 4
chopper
cobble tool
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point

Group

Castroville
Darl
Edgewood
Edgewood
Edgewood
Ensor
Ensor
Ensor
Ensor
Ensor

Type

24.11
23.32

38.72

38.00
32.43

19.96
27.50
29.14
26.49
23.45
26.27

48.08
29.36
22.94
38.52
13.30
69.17
51.56

5.55
5.29

7.39
6.35
11.58
4.22
6.73
12.97
8.29
4.57
7.12
3.05
39.27
34.11
8.07
7.41
5.46
5.82
5.14
5.85
6.42

34.56
17.89
45.83
30.92

40.99
27.88

41.00
54.22
30.25
42.47
24.56
55.40

40.89
47.80

46.30

Max.
Thickness
12.53
13.44
11.59
8.98
15.48
15.95
16.59
11.58
7.76
11.64
6.06
13.58
12.05
7.92
6.27

Max.
Width

48.96

126.24
76.03

101.11

50.91
67.56
39.28

66.81

Max.
Length

15.45
9.12
8.62
7.43
8.05
13.6
11.63
7.45
9.97

Stem
Length

17.47
18.22
26.11
18.85
18.29
20.98

30.35
20.63
18.5

Base
Width

7.29
5.94
4.42
4.42
4.42
5.2
5.18
7.08
4.62
4.97

Neck
Thickness

27.37
17.42
16.13
14.27
14.28
14.88
19.99
16.33
15.25
12.61

Neck
Width
11.34
29.99
8.97
6.14
29.80
22.24
39.80
26.51
11.43
36.75
5.88
44.10
9.78
13.59
5.78
8.21
6.49
1.96
20.16
2.88
6.87
59.40
8.37
2.60
7.86
0.69
400.00
180.12
14.66
6.16
5.04
47.40
3.47
4.78
6.65
3.51
4.19
4.11

Weight
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Specimen

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
1
1
2
1

Lot

439
865
1058
29
232
354
589
868
871
1176
82
148
726
849
281
1186
475
186
876
100
180
216
277
366
392
404
466
530
611
693
802
1051
1187
270
414
43
91
127
129

2
1
2
2
2
2

2
2
2
2
1
2
2
2
2
1
1
2
1
1
2
2

Analysis
Unit
1
2
2
2
2
2
1
2
2
2
2
2
2
2
1
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dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
dart point
drill
drill
flake tool
flake tool
flake tool
flake tool

Group
Fairland
Fairland
Fairland
Frio
Frio
Frio
Frio
Frio
Frio
Frio
Marcos
Marcos
Marcos
Marcos
Martindale
Montell
Palmillas
Tortugas
Tortugas

Type

21.34
22.10

27.14
20.48
32.46
30.11

34.87
34.87

38.26
39.08

46.55

54.35
54.52
29.90
30.87

19.90
18.11
27.00

30.51
23.79
36.89

10.07
10.96
24.36
41.38
18.66
18.29

22.88
8.53

9.90

Max.
Width
28.94
34.34

Max.
Length
37.12
41.81

5.38
4.19
3.98
13.18
10.11
6.23
2.68

4.90
5.93
5.89
3.05

7.01
6.53
6.48
7.34
8.95
6.56
6.95
5.70
6.71
7.30
6.29
6.76

Max.
Thickness
6.72
6.83
6.65
6.70
5.20
5.85
6.50

23.14

10.36
10.92
11.71
11.01
11.71
13.57
14.29

10.5

Stem
Length
10.19
11.37
13.39
10.22

5.49
5.57

6.27

23.75

4.93
4.33

18.58
23.2

20.12
21.34

5.46

5.34
4.4
5.32
4.58
5.56
5.5
7.02
5.88
5.19

Neck
Thickness
5.87
5.16
4.95
5.32
4.32

19.11
30.11

18.89

23.25
25.33
21.24
20.71
30.8
23.75
22.65

22.15

Base
Width
24.85

18.91

18.18

16.36
15.54
21.71
20.84
16.44
18.71
16.87

14.72

Neck
Width
18.92
21.27
16.58
16.49
6.05
6.97
5.80
6.66
2.95
2.81
5.86
0.72
4.93
4.99
5.11
10.75
8.68
5.91
4.80
6.62
2.85
9.10
5.41
8.77
0.65
1.45
0.59
2.02
2.18
0.23
1.10
1.74
0.68
0.54
2.39
0.31
2.03
1.47
1.38
15.09
20.17
4.45
1.76

Weight
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Specimen

1
2
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
2
1
1
1
1
1
1
2
1
1
2
2
1
2
1
1
1
1
1
5
1

Lot

271
271
275
297
303
304
410
416
417
418
418
429
429
454
474
480
497
533
716
749
754
756
803
807
819
831
838
849
894
903
909
924
968
1019
1076
1101
1125
1138

Analysis
Unit
2
2
2
2
2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
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flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool
flake tool

Group

Type

Max.
Width
31.63
31.89
25.23
26.94
28.39
35.08
39.78
13.33
18.84
19.86
30.25
36.02
28.80
42.28
18.79
21.08
27.57
14.76
51.74
35.03
26.79
35.53
43.92
25.33
26.23
20.69
38.55
38.18
35.27
31.64
28.50
29.70
22.98
25.48
51.71
41.85

Max.
Length
44.10
33.43
61.59
49.11
30.32
62.53
21.64
42.14
18.85
54.68
22.55
35.50
40.20
58.19
25.87
44.06
30.14
20.97
89.68
33.80
64.52
52.32
45.87
36.62
40.34
48.74
43.23
45.82

40.74
41.08
51.67
52.23
52.09
83.73
68.05

Max.
Thickness
11.17
13.88
6.24
13.36
13.80
21.41
5.17
8.13
5.24
20.00
5.53
7.12
14.18
6.55
14.00
4.05
9.68
9.11
4.22
21.72
4.18
3.81
10.68
10.99
5.05
4.23
5.37
8.95
5.10
10.08
5.07
8.31
8.00
6.56
6.07
13.73
19.58
3.84

Stem
Length

Base
Width

Neck
Thickness

Neck
Width
18.48
17.08
9.34
16.54
10.05
39.31
5.28
3.88
1.63
5.49
1.65
4.87
12.93
5.12
33.65
1.88
7.56
5.23
1..45
95.89
5.02
5.73
22.57
13.19
5.50
3.18
5.51
14.18
8.03
10.65
3.31
9.47
5.59
9.47
8.03
14.51
72.24
8.62

Weight
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Specimen

1
1
1
2
1
1
2
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
4
1
1

Lot

1151
1170
202
821
1194
48
1180
1159
132
286
408
518
528
733
1052
1065
1121
294
785
1189
800
1211
2
257
950
1004
492
581
604
686
1069
607
732
74
1051
1057
1192
260
262

2
2

2
2
2
1
2
2
2
2
2
2
2
2
2

2

1
2
2
2
2
1
2
2
1
2
2

2

2
2

Analysis
Unit
2

Appendix C, continued

flake tool
flake tool
uniface, anvil retouch
uniface, anvil retouch
uniface, anvil retouch
uniface, beaked
uniface, beaked
uniface, converging
uniface, denticulate
uniface, denticulate
uniface, denticulate
uniface, denticulate
uniface, denticulate
uniface, denticulate
uniface, denticulate
uniface, denticulate
uniface, denticulate
uniface, end
uniface, end
uniface, end
uniface, end/side
uniface, end/side
uniface, indet.
uniface, indet.
uniface, indet.
uniface, indet.
uniface, nonspecific
uniface, nonspecific
uniface, nonspecific
uniface, nonspecific
uniface, nonspecific
uniface, notched
uniface, notched
uniface, side
abrading stone
abrading stone
abrading stone
anvil
anvil

Group

Type

30.28
55.21
13.31
32.88
41.73
52.29
47.05
37.50
64.56
34.50
41.40
55.70
116.20
103.00

74.29
75.64
21.68
46.24
34.99
62.38
55.22
26.80
35.30
51.50
100.00
173.00
167.50

Max.
Width
38.98
35.64
44.98
32.31
45.02
30.82
32.32
44.44
32.59
35.09
42.95
36.39
46.78
30.67
26.19
30.06
31.52
44.31
51.73
45.32
59.34
40.49
39.40

Max.
Length
76.12
63.48
51.56
36.27
53.21
47.49
51.75
53.56
31.74
45.23
42.08
31.34
51.22
39.92
20.49
49.96
47.02
45.14
74.89
56.70
59.93
65.93

Max.
Thickness
4.86
7.39
20.63
11.14
13.89
12.29
13.16
7.07
19.58
14.25
22.41
9.59
22.61
19.93
8.83
16.09
17.90
15.18
14.89
8.46
18.71
10.27
6.05
9.25
5.70
14.55
18.22
4.63
10.24
6.68
21.90
16.38
7.72
15.48
26.90
16.20
18.10
42.10
61.60

Stem
Length

Base
Width

Neck
Thickness

Neck
Width
15.87
14.53
46.25
17.41
38.02
19.54
19.24
14.77
21.42
25.03
40.79
14.53
46.50
24.75
3.87
18.53
19.28
34.92
48.50
18.74
56.83
33.37
7.90
1.86
3.61
36.01
107.30
1.45
16.95
11.05
91.67
30.02
8.29
38.05
68.10
46.10
153.10
1301.00
1551.00

Weight
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Specimen

1
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
2
1
1

Lot

265
486
532
812
874
881
1434
1435
29
61
66
128
433
1180
1209
64
87
117
249
261
263
264
310
346
483
531
535
547
575
582
586
589
642
811
877
1013
1074
1127

1
1
2
1
2
2
2
2
1
2
2
1
2
2
2
2
1
2
2
2
2
2
2

Analysis
Unit
2
2
2
2
2
2
1
2
2
2
2
2
2
2

Appendix C, continued

anvil
anvil
anvil
anvil
anvil
anvil
anvil
anvil
grinding slab
grinding slab
grinding slab
grinding slab
grinding slab
grinding slab
grinding slab
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone
hammerstone

Group

Type

Max.
Length
283.00
213.00
225.00
233.30
106.40
131.90
358.00
271.00
184.00
122.60
87.00
38.90
384.00
164.50
117.90
72.90
90.50
64.50
68.00
98.60
178.00
158.00
117.60
98.00
125.90
117.10
85.20
113.30
151.00
86.20
97.60
88.90
95.50
145.90
96.20
61.60
136.60
167.00

Max.
Width
244.00
160.00
161.50
127.40
92.40
98.70
225.00
215.00
105.50
84.10
61.70
36.80
235.00
87.60
86.30
63.90
66.70
46.20
63.10
82.80
117.00
135.00
77.50
86.50
90.10
95.60
72.90
72.30
79.00
68.20
77.10
85.60
70.20
107.80
61.80
41.90
80.90
124.00

Max.
Thickness
105.00
65.80
95.20
79.80
27.80
36.90
98.30
230.00
60.10
52.10
33.50
15.80
42.60
30.70
80.70
52.20
42.60
41.70
45.70
79.00
71.00
83.60
52.10
69.50
37.50
89.70
63.40
55.30
60.80
39.30
60.50
55.10
51.70
49.80
57.30
39.40
65.80
110.50

Stem
Length

Base
Width

Neck
Thickness

Neck
Width
6205.00
2.85
4.00
2850.00
409.50
822.50
10450.00
14900.00
2040.00
516.70
214.90
26.20
7349.20
679.00
990.20
231.40
324.90
160.10
248.80
68.80
1301.00
1950.00
593.40
656.10
665.00
1.70
363.40
515.00
903.10
283.10
358.60
420.30
397.70
734.40
380.80
122.10
879.50
2650.00

Weight
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Specimen

1
3
2
1
1
1
1
1
1
1
2
1
2
1
1
1
2
1
1
1
1
1
2
2
3
1
1
1
1
2
1
1
1
1
1
3
1
1

Lot

1156
1192
1209
103
258
485
617
975
1049
1183
1211
3
29
31
215
223
303
320
345
425
461
470
470
492
504
505
538
554
709
768
782
976
1141
1161
1162
1191
70
120

2

2
2
2
2
2
2
2
1
2
2
2
1
2
2
1
2
2
2
2
2
1
2
2

2
2
2
2
2
2
2

Analysis
Unit
2

Appendix C, continued

hammerstone
hammerstone
hammerstone
mano/hammerstone
mano/hammerstone
mano/hammerstone
mano/hammerstone
mano/hammerstone
mano/hammerstone
mano/hammerstone
mano/hammerstone
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
ground, indet.
mano
mano

Group

Type

Max.
Length
69.33
124.60
105.60
108.20
84.70
88.40
101.60
102.50
50.90
94.60
91.50
51.40
29.50
33.20
46.90
60.90
48.60
56.30
67.90
50.30
67.90
37.00
56.30
122.00
70.50
73.00
59.90
61.80
35.80
54.60
85.90
38.50
68.00
79.30
76.90
46.80
117.00
86.00

Max.
Width
83.52
64.90
81.50
71.10
65.30
73.30
87.90
63.80
34.40
83.10
60.00
29.10
26.20
21.20
46.50
40.20
40.80
51.90
54.30
37.60
46.50
36.10
41.50
68.60
48.30
48.60
48.60
37.50
26.00
40.30
64.30
32.00
66.80
43.40
63.20
37.70
116.60
76.00

Max.
Thickness
40.46
52.40
68.90
35.50
33.70
57.50
49.10
51.90
30.40
56.20
37.90
21.10
15.10
13.60
13.10
17.90
30.40
27.70
35.50
26.60
19.40
19.30
9.00
28.10
22.50
34.70
39.80
19.20
22.60
25.30
41.50
11.70
40.80
65.70
50.00
22.30
60.60
52.20

Stem
Length

Base
Width

Neck
Thickness

Neck
Width
274.50
512.30
1178.60
513.00
213.00
424.80
477.10
386.50
68.00
470.20
296.30
19.50
8.70
11.00
27.20
32.37
71.90
88.90
163.40
42.40
83.40
22.60
16.50
260.20
46.90
138.70
110.80
41.90
14.00
58.90
245.50
23.80
204.60
363.70
285.40
47.40
1214.00
501.00

Weight
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
2
1
1
1
2
1
1
1

136
187
292
333
768
821
1006
1067
1144
1145
1178
1182
1190
558
688
585
73
121
176
176
196
302
528
866
894
933
1006
1130
1140
1155
343
752
1076
1079
1192
322
430
565

1
1
2

Specimen

Lot

2
2
2

2
2
2
2
1
2
2
2
2
2
2
1
2
2
2
2
2

Analysis
Unit
2
2
2
2
2
2
2
1
1
1
2
2
1
2
2
2

Appendix C, continued

mano
mano
mano
mano
mano
mano
mano
mano
mano
mano
mano
mano
mano
mano/pestle
mano/pestle
mano/pitted stone
metate
metate
metate
metate
metate
metate
metate
metate
metate
metate
metate
metate
metate
metate
pigment source
pigment source
pigment source (n=3)
pigment source
pigment source (n=2)
pitted stone
pitted stone
pitted stone

Group

Type

92.70
55.80
57.00

25.13

33.75
120.50
70.30
88.30

Max.
Width
48.80
116.50
84.80
48.10
41.70
38.00
62.10
49.30
53.50
45.70
91.40
90.60
50.20
72.10
63.00
72.80
60.30
82.50
105.50
86.00
121.50
41.10
42.30
66.80
56.40
88.40
57.00
153.00
56.50
43.02
87..28
50.19

Max.
Length
79.40
133.00
115.20
71.80
44.50
41.20
111.80
54.20
61.90
52.50
121.70
110.10
76.80
143.40
119.30
93.10
71.60
94.00
155.00
95.00
167.00
70.40
76.20
100.90
62.30
130.50
69.00
191.50
70.60
81.04
89.05
63.27

30.90
37.00
20.80

19.21

Max.
Thickness
27.30
39.20
29.30
31.90
26.70
25.70
38.70
34.40
30.80
36.30
82.70
40.70
37.90
64.30
42.80
40.50
36.70
54.30
48.00
39.40
56.70
27.00
21.70
27.30
33.80
44.70
49.00
64.30
44.20
44.00
58.33
41.40

Stem
Length

Base
Width

Neck
Thickness

Neck
Width
131.60
821.04
393.20
139.30
57.70
36.00
282.10
79.90
104.80
81.40
1348.80
467.60
197.70
983.70
403.50
367.30
166.10
656.30
766.70
395.00
1600.00
96.20
61.90
229.80
164.10
395.60
193.40
1393.70
181.60
152.80
400.00
161.70
14.44
20.47
12.13
310.30
123.60
101.20

Weight
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APPENDIX D: Bayesian Analysis of Radiocarbon Dates
The goal of this analysis is twofold. First, I attempt to characterize the
periodicity of occupation of the site, answering the question: “Was the site occupied
continually or sporadically?” Second, I attempt to characterize the intensity of site
occupation, answering the question: “Was the site occupied more intensively during
some intervals of time than others?” I address these questions through a Bayesian
analysis of radiocarbon dates in the program OxCal (Bronk Ramsey 2009a, 2009b;
Buck and Juarez 2017).
Prewitt and Associates submitted numerous samples of bone and charcoal for
radiocarbon dating. In this analysis of the dated samples, I focus on those samples
that date independent events (e.g., the felling of a tree that was burned in a hearth
feature or the death of an animal). Table D.1 provides the list of 26 utilized samples.
I omitted dated bone that could not be associated with a unique animal. I screened
the dated samples in this fashion to avoid dating the same event multiple times. In
some circumstances, the samples that date the same event can be used and combined
during analysis. The use of such samples requires prior knowledge that the samples
actually date the same event. I cannot make this assumption for undifferentiated
bone samples. I therefore generally chose only one sample from a species or sampled
the same element from a particular species (e.g., bison left astragalus).
The one exception to this rule was an undifferentiated bison bone (Beta361614), chosen during the initial dating of the site. The resulting calibrated date
seemed later than all of the other dated bison bones. The sample could represent
an event that is distinct from the events represent by the other dated bison bones
at the site. To test this hypothesis, I analyzed this bone sample and the most
closely dating unique bison sample (Beta-417722) using the R_combine function
in OxCal. This function runs a chi-square test of the likelihood that the combined
samples represent the same event. In this case, the chi-square test showed that
the undifferentiated bison bone differed significantly in date (p<0.001). The test
results support the use of this undifferentiated bison bone in further analysis, as
it contributes information about a unique event.
Using the selected 26 radiocarbon samples, I ran several models in OxCal.
Bronk Ramsey (2009a, 2009b) provides an overview of the program features used
here. For each model, OxCal provides an index, measuring the overlap between the
probability distribution of each original radiocarbon measurement and the modeled
probability distribution of that measurement (Bronk Ramsey 2009a:357). This index
is calculated for each individual sample and also for the overall model. The individual
sample indices are called A, and the model index is called Amodel. Measurements
that overlap very little with the modeled result indicate that the measurement was
unlikely to occur given the model assumptions. As a rule of thumb, models with a
value of Amodel over 60 have an acceptable level of overlap.
The simplest model, the single uniform phase model, assumes that the site
was occupied continually over several thousand years. In this model, events are
equally likely to occur at any point within a certain range of time. Figure D.1 depicts
the results of this model. The model fits the data (Table D.2). The Amodel index is
95.1. Figure D.1, however, suggests that gaps occur in occupation of the site in the
periods from 1700 to 1000 b.c. and from a.d. 300 to 500.
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Table D.1. Radiocarbon dates used in the analysis
Beta
Sample
Number
417728

Conventional
Radiocarbon
Age (BP)
Uncertainty
Unit
2500
+/-30
FE1, F4

Level
98.64–98.47

Depth
Type
153 Charcoal

507382
417727

2200
2730

+/-30
+/-30

EU 54
98.52–98.50
FE1, F25 98.75–98.66

150
134

Bone
Charcoal

417725

2580

+/-30

FE1, F24 98.67–98.67

133

Charcoal

417735

2300

+/-30

FE1, F13 98.77–98.68

132

Charcoal

507383
418246

2240
1310

+/-30
+/-30

EU 32
EU 56

98.72–98.69
98.80–98.70

131
130

Bone
Bone

361614
417730

2020
2360

+/-30
+/-30

TU 5
98.80–98.70
FE1, F29 98.93–98.70

130
130

Bone
Charcoal

417734

2240

+/-30

FE1, F11 98.98–98.72

128

Charcoal

417722
507384

2170
2200

+/-30
+/-30

EU 77
EU 70

98.79–98.75
98.90–98.80

125
120

Bone
Bone

417726

4120

+/-30

FE1, F28 98.93–98.80

120

Charcoal

436355

2120

+/-30

EU 45

99.00–98.90

110

Bone

417724

3610

+/-30

109

Charcoal

417729

2060

+/-30

EU 11,
98.91–98.91
F14
FE1, F26 99.08–98.92

108

Charcoal

436357
417732

2200
2460

+/-30
+/-30

EU 96
98.98–98.94
FE1, F10 99.07–98.97

106
103

Bone
Charcoal

436354
436356

2170
2130

+/-30
+/-30

EU 38
EU 93

99.02–98.99
99.10–99.00

101
100

Bone
Bone

436353

2140

+/-30

EU 30

99.10–99.00

100

Bone

436358

2360

+/-30

EU 101

99.10–99.00

100

Bone

417733

1590

+/-30

FE1, F5

99.24–99.08

92

Charcoal

417731

540

+/-30

FE1, F7

99.30–99.20

80

Charcoal

507385

1620

+/-30

EU 15

98.80–98.70

130

Bone

507386

1940

+/-30

EU 1

98.60–98.51

169

Bone

Description
Part
Carbon from
flotation
Bear
Carbon from
flotation
Charcoal with
sediment
Carbon from
flotation
Wolf
Sylvilagus sp. Left distal
humerus
fragment
Bison
Carbon from
flotation
Carbon from
flotation
Bison
Astragalus left
Lepus
californicus
Carbon from
flotation
Odocoileus
Astragalus left
virginianus
Wood
Carbon from
flotation
Bison
Carbon from
flotation
Bovinae
Odocoileus
virginianus
Artiodactyla
Odocoileus
virginianus
Carbon from
flotation
Carbon from
flotation
Antilocapra
americanus
Aves, very
large

Astragalus left

Astragalus left
Astragalus left
Tibia right
juvenile
Astragalus left

Note: Depth is calculated as the distance from an arbitrary datum to the lowest portion of the level.
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Figure D.1

Figure D.1. Single phase model of site occupation.
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Table D.2. Results of single phase occupation model
From

Unmodeled (BC/AD)
To
Median Percent

Sample/Boundary
Phase Duration Difference (End,Start)
End Boundary Phase
Beta-417731 R_Date(540,30)
1316
1437
Beta-418246 R_Date(1310,30)
656
769
Beta-417733 R_Date(1590,30)
406
542
Beta-507386 R_Date(1620,30)
382
539
Beta-507385 R_Date(1940,30)
-20
130
Beta-361614 R_Date(2020,30)
-107
59
Beta-417729 R_Date(2060,30)
-170
4
Beta-436355 R_Date(2120,30)
-345
-50
Beta-436356 R_Date(2130,30)
-350
-52
Beta-436353 R_Date(2140,30)
-353
-57
Beta-436354 R_Date(2170,30)
-360
-116
Beta-417722 R_Date(2170,30)
-360
-116
Beta-507384 R_Date(2200,30)
-366
-192
Beta-507382 R_Date(2200,30)
-366
-192
Beta-436357 R_Date(2200,30)
-366
-192
Beta-417734 R_Date(2240,30)
-390
-205
Beta-507383 R_Date(2240,30)
-390
-205
Beta-417735 R_Date(2300,30)
-407
-234
Beta-417730 R_Date(2360,30)
-536
-383
Beta-436358 R_Date(2360,30)
-536
-383
Beta-417732 R_Date(2460,30)
-758
-429
Beta-417728 R_Date(2500,30)
-788
-537
Beta-417725 R_Date(2580,30)
-814
-590
Beta-417727 R_Date(2730,30)
-930
-812
Beta-417724 R_Date(3610,30) -2110 -1889
Beta-417726 R_Date(4120,30) -2866 -2579
Start Boundary Phase

1404
698
480
436
62
-19
-79
-144
-162
-179
-263
-263
-285
-285
-285
-279
-279
-382
-426
-426
-614
-637
-786
-871
-1969
-2702

95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4

From
3948
1317
1312
656
406
359
-19
-106
-171
-346
-350
-354
-361
-361
-366
-367
-367
-390
-390
-407
-535
-535
-758
-787
-815
-930
-2110
-2859
-3174

Modeled (BC/AD)
Indices
To
Median Percent Amodel=95.1
4790
1821
1435
769
542
539
130
59
5
-50
-52
-56
-116
-116
-191
-191
-191
-205
-205
-235
-383
-382
-428
-536
-590
-812
-1888
-2504
-2579

4266
1469
1393
698
480
436
62
-19
-79
-145
-162
-179
-264
-262
-284
-285
-285
-279
-279
-382
-425
-426
-614
-637
-786
-871
-1969
-2655
-2765

95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4
95.4

Note: For more detail regarding model outputs, see Bronk Ramsey (2009a, 2009b).

No stratigraphic evidence allows the site’s deposit to be subdivided into
distinct phases. A simple inspection of the distribution of the radiocarbon samples
by depth also shows no correlation between date and depth (see Table D.1).
Nevertheless, the apparent gaps in occupation can be modeled to further evaluate
them.
I therefore modeled the radiocarbon samples as a sequence of three successive
phases, assuming that each phase has well-defined starting and ending points. Like
the simple single phase model, this model assumes that events within a phase are
uniformly distributed. The model, however, provides estimates for the apparent
gaps in the occupation of the site (Table D.3). It also provides an estimate for the
duration of the middle phase of occupation (Figures D.2 and D.3), labeled Phase 2,
the seemingly most intensive period of site use. The model estimates that this phase
lasted between approximately 840 and 1169 years. The multiple phase model fits the
data about as well as the single phase model (see Table D.3). The Amodel index is 93.5.
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99.7
99.5
99.5
99.9
99.7
99.8
99.7
99.5
99.8
99.5
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99.7
99.6
98.8
98.4
97.9
99.8
99.7
99.4
99.8
99.9
96.7

APPENDIX D: Bayesian Analysis of Radiocarbon Dates
Table D.3. Results of multiple phase occupation model
Unmodeled (BC/AD)
Sample/Boundary
From
To Median Percent
End Boundary Phase 3
Beta-417731 R_Date(540,30)
1316
1437 1404
95.4
Beta-418246 R_Date(1310,30)
656
769
698
95.4
Beta-417733 R_Date(1590,30)
406
542
480
95.4
Beta-507386 R_Date(1620,30)
382
539
436
95.4
Start Boundary Phase 3
Phase 2 Duration Difference (End 2,Start 2)
End Boundary Phase 2
Beta-507385 R_Date(1940,30)
-20
130
62
95.4
Beta-361614 R_Date(2020,30)
-107
59
-19
95.4
Beta-417729 R_Date(2060,30)
-170
4
-79
95.4
Beta-436355 R_Date(2120,30)
-345
-50
-144
95.4
Beta-436356 R_Date(2130,30)
-350
-52
-162
95.4
Beta-436353 R_Date(2140,30)
-353
-57
-179
95.4
Beta-436354 R_Date(2170,30)
-360
-116
-263
95.4
Beta-417722 R_Date(2170,30)
-360
-116
-263
95.4
Beta-507384 R_Date(2200,30)
-366
-192
-285
95.4
Beta-507382 R_Date(2200,30)
-366
-192
-285
95.4
Beta-436357 R_Date(2200,30)
-366
-192
-285
95.4
Beta-417734 R_Date(2240,30)
-390
-205
-279
95.4
Beta-507383 R_Date(2240,30)
-390
-205
-279
95.4
Beta-417735 R_Date(2300,30)
-407
-234
-382
95.4
Beta-417730 R_Date(2360,30)
-536
-383
-426
95.4
Beta-436358 R_Date(2360,30)
-536
-383
-426
95.4
Beta-417732 R_Date(2460,30)
-758
-429
-614
95.4
Beta-417728 R_Date(2500,30)
-788
-537
-637
95.4
Beta-417725 R_Date(2580,30)
-814
-590
-786
95.4
Beta-417727 R_Date(2730,30)
-930
-812
-871
95.4
Start Boundary Phase 2
End Boundary Phase 1
Beta-417724 R_Date(3610,30)
-2110 -1889 -1969
95.4
Beta-417726 R_Date(4120,30)
-2866 -2579 -2702
95.4
Start Boundary Phase 1

From
1316
1313
656
407
386
85
840
-23
-41
-107
-169
-346
-350
-354
-361
-361
-367
-367
-366
-390
-390
-407
-535
-535
-758
-787
-815
-907
-1026
-2008
-2113
-2863
-3997

Modeled (BC/AD)
To
Median Percent
2146
1516
95.4
1435
1399
95.4
769
698
95.4
543
485
95.4
538
458
95.4
489
312
95.4
1169
976
95.4
202
77
95.4
112
36
95.4
55
-22
95.4
3
-79
95.4
-50
-144
95.4
-52
-162
95.4
-56
-178
95.5
-116
-263
95.4
-116
-261
95.4
-191
-285
95.4
-191
-285
95.4
-191
-285
95.4
-205
-279
95.4
-205
-279
95.4
-235
-382
95.4
-382
-426
95.4
-383
-425
95.4
-428
-615
95.4
-536
-637
95.4
-590
-786
95.4
-810
-850
95.4
-815
-893
95.4
-968
-1632
95.4
-1891 -1973
95.4
-2576 -2673
95.4
-2578 -2902
95.4

Indices
Amodel=93.5

Note: For more detail regarding model outputs, see Bronk Ramsey (2009a, 2009b).

Several of the oldest dates within Phase 2 derive from charcoal excavated
from hearth features. Charcoal samples may be affected by the “old wood” problem,
where the charcoal dates to a period earlier than the context being assessed. OxCal
has a way to model this effect (Bronk Ramsey 2009b). This so-called charcoal model
assumes that all charcoal samples date to an earlier period, with samples typically
being only a few years older but occasionally much older.
I applied the charcoal model to all charcoal samples from the second phase of
the multiple phase model and re-ran this model. Table D.4 and Figure D.4 provide the
results of the combined model. The model estimates that the “old wood” effect caused
the features to date a couple hundred years older than the event being targeted. The
combined charcoal multiple phase model fits the data about as well as the other two
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100.7
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99.8
99.6
99.2
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99.6
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99.6
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99.8
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99.8
99.6
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98.9

99.5
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Figure D.2

Figure D.2. Multiple phase model of site occupation.
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Figure D.3. Duration of Phase 2 for multiple phase model.

models. The Amodel index is 95.4. This model, however, reduces the estimates for
the duration of Phase 2 (Figure D.5), suggesting that this phase lasted somewhere
between 380 and 790 years.
All three models are consistent with the data. Unfortunately, statistical
methods to compare these various models are not yet well developed (Bronk Ramsey
2015). The evident variation in the number of dated samples that occurs through
time indicates that this sample was not generated by a single uniform probability
distribution.
While the periodicity of site occupation remains a question, the intensity of
Phase 2 occupation is more easily addressed. To evaluate the intensity, I compared
the number of dates that occurred within the charcoal multiple phase model’s
boundaries for Phase 2 to simulations of a single phase model, spanning the entire
time of the site’s occupation. The 95 percent confidence intervals for the charcoal
multiple phase model have the start of Phase 2 as 652 b.c. and the end of Phase
2 as a.d. 170. This period lasts 822 years. Note that this period is slightly longer
than the direct estimate for the duration of this phase. The single phase model
estimates, with 95 percent confidence, that site occupation began by 3174 b.c. and
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Table D.4. Results of combined model with charcoal model applied to second phase of multiple phase
model
Unmodeled (BC/AD)
From
To
Median Percent

Modeled (BC/AD)
Indices
A
From
To
Median Percent model=95.4
Sample/Boundary/Parameters
EndBoundary Phase 3
1356
2545
1708
95.4
Beta-417731 R_Date(540,30)
1316
1437
1404
95.4
1332
1816
1487
95.4
95.1
Beta-418246 R_Date(1310,30)
656
769
698
95.4
656
769
698
95.4
99.2
Beta-417733 R_Date(1590,30)
406
542
480
95.4
423
1351
669
95.4
99.7
Beta-507386 R_Date(1620,30)
382
539
436
95.4
386
539
464
95.4
96.8
Start Boundary Phase 3
79
506
312
95.4
Phase 2 Duration Difference (End 2,Start 2)
384
753
526
95.4
EndBoundary Phase 2
-26
170
65
95.4
Beta-507385 R_Date(1940,30)
-20
130
62
95.4
-43
89
32
95.4
82.7
Beta-361614 R_Date(2020,30)
-107
59
-19
95.4
-109
55
-23
95.4
101.6
Beta-417729 R_Date(2060,30)
-170
4
-79
95.4
-136
99
-16
95.4
99.1
Beta-436355 R_Date(2120,30)
-345
-50
-144
95.4
-345
-50
-144
95.4
99.9
Beta-436356 R_Date(2130,30)
-350
-52
-162
95.4
-350
-52
-162
95.4
99.8
Beta-436353 R_Date(2140,30)
-353
-57
-179
95.4
-354
-56
-179
95.4
99.6
Beta-436354 R_Date(2170,30)
-360
-116
-263
95.4
-361
-116
-262
95.4
99.4
Beta-417722 R_Date(2170,30)
-360
-116
-263
95.4
-361
-116
-262
95.4
99.4
Beta-507384 R_Date(2200,30)
-366
-192
-285
95.4
-367
-191
-285
95.4
99.7
Beta-507382 R_Date(2200,30)
-366
-192
-285
95.4
-367
-191
-284
95.4
99.7
Beta-436357 R_Date(2200,30)
-366
-192
-285
95.4
-367
-191
-284
95.4
99.7
Beta-417734 R_Date(2240,30)
-390
-205
-279
95.4
-350
55
-158
95.4
99.2
Beta-507383 R_Date(2240,30)
-390
-205
-279
95.4
-390
-205
-279
95.4
99.7
Beta-417735 R_Date(2300,30)
-407
-234
-382
95.4
-383
37
-213
95.4
101.5
Beta-417730 R_Date(2360,30)
-536
-383
-426
95.4
-452
34
-275
95.4
100.1
Beta-436358 R_Date(2360,30)
-536
-383
-426
95.4
-490
-376
-407
95.4
126.2
Beta-417732 R_Date(2460,30)
-758
-429
-614
95.4
-533
51
-309
95.4
94.8
Beta-417728 R_Date(2500,30)
-788
-537
-637
95.4
-554
48
-315
95.4
99.4
Beta-417725 R_Date(2580,30)
-814
-590
-786
95.4
-571
63
-315
95.4
89.6
Beta-417727 R_Date(2730,30)
-930
-812
-871
95.4
-577
69
-314
95.4
100.7
StartBoundary Phase 2
-652
-381
-453
95.4
EndBoundary Phase 1
-1947
-587
-1431
95.4
Beta-417724 R_Date(3610,30)
-2110
-1889
-1969
95.4
-2024 -1265 -1818
95.4
99.5
Beta-417726 R_Date(4120,30)
-2866
-2579
-2702
95.4
-2820 -1365 -2131
95.4
99.2
StartBoundary Phase 1
-3952 -1241 -2432
95.4
Charcoal Outlier Model
-796
3
-214
95.4
Uniform time constant (0,3)
2.21E-17
3
1.515
95.4
2.085 2.808 2.448
95.4
100
Exponential shift (1,-10,0)
-3.18
-0.05
-0.74
95.4
-0.78
Note: For more detail regarding model outputs, see Bronk Ramsey (2009a, 2009b).

lasted until a.d. 1821. I used these estimates for the total period of site occupation
as boundaries for the simulation.
The purpose of the simulations was to see if, by chance, dates that derive
from a uniform probability distribution could cluster in the relatively short span
of time represented by Phase 2. I generated simulated “true” dates from a uniform
distribution. I then used the R_Simulation function in OxCal to simulate how
those dates might be calibrated if they came from a sample with that “true” date,
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Figure D.4

Figure D.4. Charcoal multiple phase model of site cccupation.
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Figure D.5

Figure D.5. Duration of Phase 2 for charcoal multiple phase model.

using the single phase model for the calibration. I generated and calibrated 26 such
dates for each simulation run. I ran 35 simulations. For each calibrated date in
each simulation, I looked at the median value of the modeled date. This approach
clearly ignores important information about the distribution of each date. Given
the relatively long span of time being investigated, however, this simplification
probably does not affect the overall results.
Of the 26 radiocarbon samples in this study, 20 samples date to Phase 2. For
any 822-year-long period in the simulations, the maximum number of samples within
that span of time is 10. The number of samples dating to Phase 2 at the site appears
to differ significantly from what I would expect if the underlying distribution was
a single uniform probability distribution. The occupation of the site during Phase
2 is much more intense than the preceding and succeeding periods of occupation,
suggesting that the majority of the archeological materials at the site derive from
this period.
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